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Of the ſenſe of touch aud feeling. 


N HE other uſe and office of 
1 the brain and nerves (§. 401.) 
beſides motion 1s to perceive; 

that is, to ſuffer a change 

from the actions or impre.'ons of external 
bodies, and thereby excite other correſponding 
changes or repreſentations in the mind. We 
ſhall, therefore, firſt lcad our examination to 

each of the ſenſes in particular, and then con- 


ſider, what is common to all of them; with 
Vor, II. B the 


2 enſe of Touch, &c. 


the changes which follow from thence in the 


common tenſory and in the mind. 

8. 422. The ſenſe of touch is underſtood in 
a twofold manner ; for, by this term, in gene- 
ral, we call all changes of the nerves, ariſing from 
heat, cold, roughneſs, ſmoothneſs, weight, 
moiſture, dryneks, or orhier ae Adds of exter- 
nal bodies, in whatever part or organ they are 
applied, to cauſe a change. In this ſenſe, 
the touch or fecling is aſcribed to almoſt all 
parts of the human body, to ſome more, to 
others leſs; for thus even pa un, pleaſure, Ko 
ger, thirſt anzuiſh, itching, and the other 
ſenfations belong to the ſenſe of feeling. 

F. 423. But, in a ſomewhat different and 
more proper acceptation, the ſenſe of touch is 
ſaid to be the change ariſing 3 in the mind from 
external bodies, epplicd to the ſkin, more elpe- 
cially at the ends of the fingers. For, by the 
fingers, we more accurately diitinguiſh the tan- 
gible qualities of things that, by other parts of 
our body. 

dS. 424. Indeed, this ſenſe does not eaſily 
diſtinzuiſh any particles by the ſkin, which it 
does not touch; but ſince the touch is 
more peculiarly aicrived to the cutaneous pa- 
pitle, therefore the ſtructure of the {kin is to 
be firſt deſcribed. That part then, which is 
called the true fin, is compoſed of a thick 
cellular network, whoſe fibres and plates are 
clotely compacted and inter wove together in an 
intricate manner, which renders it porous, and 

capable of contracting or dilating. Within 
this ſubſtance run many ſmall arteries, which 
7 — come 
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come from the ſubcutaneous ones, which» 
though neither large nor of a very great length, 
are yet numerous in ſome parts of the ſkin, 
which look red as in the cheeks ; but in other 
parts of the ſkin, they are fewer in number. 
But the veins of this part ariſe in great num- 
bers from the ſubcutaneous network, and the 
nerves likewiſe in the ſkin are very numerous, 


but they vaniſh or diſappear to ſuddenly, that it 


is very difficult to trace the ultimate extremi- 
ties of them. Betwixt the ſkin and muſcles 
is placed the cellular fabric, 1 In moſt parts reple- 
niſhed with fat, but in ſome, as the penis, red 
part of the lips, &c. it is empty or de- 
ſtitute of fat. There are very few parts in the 
body of man, where the ſkin is immediately 


joined to the muſcular fibres, without any ie- 


paration by fat or ccllular ſubſtance ; but we 
have an inſtance of this in the forehead and 
upon the ears; and though the dartes of the 
teſticle has no muſcular fibres, it is not with- 
out the cellular ſubſtance. There are ſome 
places, indeed, where tendinous fibres are in- 
ſerted into the ſkin, as in the neck, in the 

palms of the hands, and ſoles of the feet. 
$. 425. Throughout the whole ſurface of the 
ſkin in moſt parts of the body, but with ſome 
difficulty, you will find it to have a rough ap- 
pearance after the cuticle is taken off; but in 
the human body, theſe are ſo obtuſe, that un- 
leſs you underſtand them to be very minute gra- 
nulations, they are raiſed hardly any viſible 
height above the ſkin ; but in the ends of the 
fingers, there are larger round Papillæ ſeated in 
- cavities 


| 
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cavities of the cuticle, and receiving nerves 
very difficultly ſeen ; namely, a little mount or 
protuberance formed of ſmall veſſels, with one 
or more {mall nerves wrapt up together in the 
cellular ſubſtance. Theſe, in the lips and 
glans penis, after long maceration, appear vil- 
lous or down-like, and are ſeen molt evidently 
of all in the tongue, from the fabric of which, 
we conclude, by analogy, with reſpect to the 
other cutaneous papillæ. 

$. 426. Over the ſurface of the ſkin is placed 
another covering, which is not ſo liable to be 
injured by the air, and which coheres with the 
ſubjacent ſkin, by an infinite number of ſmall 
bloodleſs veſſels, and by hairs which pas 
through its ſubſtance. The outer ſurface of 
this covering, of an horny fabric, is dry, inſen— 
ſible, and not fubjcct to putreſaction; but being 
deſtitute of veſſels and nerves, it appears in a 
particular manner wrinkled and ſcaly. This is 
called the epidermis or cuticle, wiiich is perfo- 
rated by an infinite number of pores, ſome 
larger for the ſweat, and others ſmaller for the 
perſpirable vapours, out of whole ducts, ex- 
panded and cemented by the interpoſition of a 
condenſed glue, the ſubſtance of the cuticle is 
probably compoſc d. Ey prefure or burning, 
the cuticle grows thicker, by the addition of 
new plates or ſcales, formed betwixt the ſkin 
and thoſe which — outermoſt; and this 1s 
called a callus. But even naturally, in blacks, 
the cuticle has two diſtin plates. 

§. 427. The inner ſurface of the cuticle is 
more loft and like a pulp, ſomewhat like an 


half 
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half fluid or a concreted mucus ; whence, by 
macerating ſome time in water, it ſeparates 
from the former, eaſily in blacks and tawny 
moors, but more diticultly in Europeans or 
white people; for the ſeparation follows in that 
part, where they differ in colour, as we alfo 
fee in the palate of brutes. This ſurface of 
the cuticle lies incumbent on the ſkin itſelf, 
whoſe papillæ, in thoſe parts where they are 
to be found, are received into the ſoft cuticular 
alveoli or ſockets. This 1s commonly called 
rete Maipihgiautm, although it be certain, there 
are no perforations viſible through it, like thoſe 

of a ſieve. 
$. 428, That this reticular body is compoſed 
of a humour, tranſuding from the ſurface of 
the true ſkin, ſeems very probable. As to the 
fabric of the cuticle itſelf, it is obſcure; for 
fince it is both caſt off, or regenerated, inſen- 
ſible, and deſtitute of veſſels, it does not ſeem 
to belong to the organical parts of the body. 
Whether or no it be the outer part of the Mal- 
pighian mucus ($. 427.) coagulated and con- 
denſed by the air and by preſſure, after being 
erforated with 2 number of exhaling and in- 
Fling ducts, the mouths of which are ce- 
mented together by the interpoſed condenſed 
glue? and whether or no we are not perſuaded 
to this opinion by the mucous expanſion upon 
the membrane of the tympanum ? to which 
add, the diſſolution of it in water, obſerved by 
the more eminent anatomiſts ; | which experi- 
ment is by others denied in the cuticle of 

blacks. ] 

B 3 §. 249. 
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Moreover, to the hiſtory of the 
ſkin, belong the /ebaceous glandules, both 
ſimple and compound ($. 202 to 205), which 
are ſeated in many places under the {kin in the 
cellular fabric; from whence perforating the 
ſkia by their excretory duct, they pour out a 
ſoft half fluidliniment, to oil the cuticle, of an 
harder conſiſtence in th e face, but more olly 
in the groins and arm-pits, with which the 
ſkin being ancinted, A and is defended 
both from the air and outward attrition ; and 
from theſe the hairs frequently arife. The 
are ſound ſeated in all parts of the body, that 
are under a necefiity of being more imme— 
diately expoſed to the air, as in the face, where 
there are a great number of the compound 
ſort, or wherever the ſkin is liable to any 
great attrition, as in the arm-pits, nipples, 
groins, glans penis, nymphz, anus, hams, 
&c. Where they moſtly fend out hairs. If it be 
aſked, whether thele follicles are ſeated in all 
parts of the jkin ? we anſwer, that although 
anatomy does not every where demonſtrate 
them, yet it ſcems probable, that they are in 


no part abſent, as ma appear from the ſordes 
or mucous filth collected about the whole tur- 


4252 


face of the body, ſeemingly of the ſebaceous 


kind. But there is another fort of liniment 


or oily ointment poured out upon the ſkin 
from the fat itſelf, by its part! oalar pores, with- 
out the intervention of glan is (§. 202.) ; and 


this more eſpecially, where the ikin is clothed 
With hair, as in the ſcalp. 


§. 439. 
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F. 430. Again, both the Hair and nails are 
appendages to the ſkin, The former are ſcattered 
almoſt over the waole ſurface of the body, in 
moſt parts ſhort and ſoſt, but longer upon the 
head, mouth, cheeks and chin, with the breaſt 
in men; alſo upon the fore-part of the limbs, 
in the arm-pits, groins and pubes. Of theſe, 
the ſhorter grow out of the ikin, but the longer 
ariſe with a bulbous root, which is membra- 
nous, ſenſible and vaſcular, ſeated in the cel- 
lular ſubſtance beneath the ſkin, wherein the 
medullary and particular coloured bulb or root 
15 contained. The covering of this root or bulb, 
filled with a pulp, paſſes out in a cylindrical 
figure through a pore, or opening | of the {kin to 
the cuticle, which is extended along with it, 
ſo as to form a capſule to the hair itſelf, which, 
by this means, is rendered permanent and in- 
corruptible ; but beyond the ſurface of the cu- 
ticle, the covering of the hair is not demon- 
ſtrable, thongh the ſpungy and cellular matter 
be continued through the whole length of the 
hair. The hairs grow naturally in the cellular 
ſubſtance under the ſkin, but, by diſcaſe, they 
are ſometimes formed within the fat of other 
parts. They grow continually, and are re- 
newed again, after being cut by a protruſion 
of hate: medullary ſubita ce from the ſhin 
outward, under a production of the cuticle. 
When the ome are deititute of this medulla 
in old people, they dry up, ſplit, and fall off, 
From the ſaid medulla, the hairs alſo receive 
or change their colour. They toem to per- 
{ſpire through their extremities, and poffibly 

B 4 through- 
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throughout their whole ſurface, as we may 
conclude from the conſtant force of protruſion 
in their medulla, which, in the plica polonica, 
wants a boundary to terminate it. [To which 
add, the luminous ſtreaks or rays thai come 
out from the hairs of an animal electrified. 
The ſubcutanous fat or oil ſeems to follow and 
tranſude through the medullary tract and pores 


of the hairs. ] 


8. 431. The nals are of the nature and fa- 
bric of the cuticle, like which they are alſo 
inſenſible and renewable, after being cut or 
fallen off, They are found placed upon the 
backs of the ends of the fingers and toes, 
which they ſupport to make a due reſiſtance in 
the apprehenſion of objects, having the ner- 
vous papillary bodies, that ſerve the or gan of 
touch, Placed under their lower ſurface. The 
ariſe with a ſquare root, intermixed with the 
perioſteum, a little before the laſt joints, from 
betwixt the outer and inner ſtratum of the 
ſkin, and paſſing on ſoft, go out by a lunar 
cleft in the external plate of the ſkin, where 
the cuticle returns back, and enters into a cloſe 
adheſion with the root of the nail, together 
with which it is extended forward as an outer 
covering. [The nail itfelf is of a ſoft tender 
fabric where it firſt ariſes, partly covered by 
the ſkin; but, by age and contact with the air, 
it, in time, hardens into a ſolid, horny, and 
Elaſtic body, compoled of long hair-like threads, 
cemented together by interpoſcd glue, and di- 
ſtinguiſhable from each other by intervening 
ſulci or furrows, by w hich one may be able to 


j plit 
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ſplit them into a number of leſſer orders. 
The nail thus formed extends itſelf to the ex- 
tremity of the finger, and is in this tract lined all 
along internally within its concave ſurface, by 
an expanſion of the true ſkin, and ſubjacent pe- 
rioſteum intermixed, the filaments of which 
ariſe firſt ſhort, and are afterwards continued 
of a greater length, 'til! they become longeſt 
of all at the extremity of the nail to which 
they cohere, Theſe are moſt intimately con- 
nected into the root of the nail. Over or 
upon the outer ſurface of the nail, ſome part 
of the ſkin 1s again foided, but at liberty and 
diſtin about it. The tendons, however, do 

not reach quite ſo far as the nail.] | 
$. 432. The cellular ſubſtance is without 
fat only in a few places, to allow a neceſſary 
motion to the ſkin, Where it is repleniſhed 
with it, ſerves to defend the warmth of inter- 
nal parts from the cold air, to render the ſkin 
moveable upon the muſcles, to fill up the ca- 
vities betwixt the muſcles themſelves, and to 
render the whole body white and uniform. 
The ſkin, cuticle, and its Malpighian mucus, 
ſerve not only to limit the external bounds of 
the body every where, but likewiſe where 
they ſeem to be perforated, paſſing inward they 
degenerate by degrees. For the cuticle is ma- 
nifeſtly extended into the anus, urcthra, va- 
gina, cornea of the eye, auditory paſſage, 
Mouth and tongue, nor is it wanting even in 
the ſtomach itſelf and inteſtines, although, by 
the perpetual warmth and moiſture, its fabric 
be altered, and extended or relaxed into their 
villous 
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villous covering. Thus the true ſkin is con- 
tinued into the internal fabric of the palate, 
tongue, pharynx, noſtrils, vagina, &c. where 
it degenerates always into a white, thick, pul- 
py, commonly called nervous coat of thoſe 
Parts. 

§. 433. What has been kitherto advanced, 
is ſuthcient to enable us to underſtand the na- 
ture of touch. The papillæ, ſeated in the 
larger winding ridges at the ends of the fingers, 
regularly diſpoſed i in ſpiral folds, are, by the 
attention of the mind, a little raiſed or erected, 
as appears from frights or ſhiverings, as we ſec 
in the nipples of women, in the handling of 
tangible objects, and by light friction, where- 
by, receiving the impreſſion of the object into 
their nervous fabric, it is thence conveyed, by 
the trunks of the nerves, to the brain. This 
is what we call the touch, whereby we become 
ſenſible chiefly of the roughneſs of objects, in 
which ſome perſons have ſo ſharp a ſenſation, 
that they have been known to diflinguiſh co- 
lours, by touching the ſurface only. By this 
n we perceive heat, when it exceeds in 
bodies the heat of our fingers; and weight 
likewiſe, when it preſſes more than is uſual. 
Humidity we judge of by the preſence of wa- 
ter, and a ſoftneſs or yeilding of the object; 
hardnets from & yeilding of the finger; figure 
irom the limits or rough circumicribed ſurtace ; 
diſtance from a rude calculation or eſtimate 
made by experience, to which: the length of 
the arm ſerves as a meaſure : ſo the touch ſerves 
to correct the miſtakes of our other ſenſes. 


9.434. 
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8. 434. The mucous body of Malpighius 
moderates the action of the tactile object, and 


preſerves the ſoſtneſs and found ſtate of the pa- 
pille. The cuticle excludes the air from wi- 
thering and deſtroying the ſkin, qualifies the 
impreſſions of bodies, ſo that they may be only 
ſuthcient to affect the touch, w on cauſing 
pain; and therefore, when it is become too 
thick by uſe, the ſenſe of feeling is either loſt 
or leſſened; but if it be too thin and ſoft, the 
touch becomes PE The hairs ſerve to de- 
fend the cuticle from abraſion, to preſerve and 
increaſe the heat, to cover and conceal ſome 
parts, and render the membranes of others ir- 
ritable, which nature required to be guarded 
from the entrance of infects; and perhaps they 
may ſerve to exhale ſome uſcleſs vapours. The 
nails ſerve to guard the touch, that the papillæ 
and ends of the fingers may not be bent back 
by the reſiſtance of tangible objects: at the 
ſame time they increaſe the power of apprehen- 
ſion, and affift in the handling minute objects. 
In brute animals they generally ſerve as wea- 
pons of offence, and might be of the ſame ule 

to man, if they were not cut off. 
§. 435. But theſe are not all the uſes of the 
Kin, for one moſt important office of that in- 
ſtrument, is to perſpire or exhale from the bo- 
dy a large quantity of humours and other mat- 
ters, to be carried off by the air. Accordingly, 
the whole farface of the ſkin ſweats out a va- 
pour, by an infinite number of ſmall arteries, 
either coiled up into papillæ, or ſpread on the 
{kin itſelf, w nich paſs out, and exhale through 
cor- 


i 
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correſponding pores of the cuticle ; although 
the courſe or direction of the veſſels which pour 
out this vapour be changed in pafſing from the 
{kin to the cuticle. Theſe exhaling veſſels or 
arterics, are eaſily demonſtrated, by an injection 
of water or fiſh glue into the arteries; for then 
they (weat out from all parts of the ſkin an in- 
finite number of ſmall drops, which being 
transfuſed under the cuticle, rendered impervi- 
ous by death, raiſe it up into a bliſter. 
$. 436. In a living perſon this exhalation is 
many ways demonſtrable. A clean looking- 
glaſs, placed againſt the warm and naked ſkin, 
is quickly obſcured by the moiſt vapour. In 
ſubterraneous caverns, where the air is more 
denſe, it more plainly goes otf into the air, 
from the whole furface of the body, in the form 
of a vilible and thick cloud. 
$. 437. Whenever the motion of the blood 
is increaſed, while at the ſame time the ſkin is 
hot and relaxed, the ſmall cutaneous pores, in- 
ſtead of an inviſible vapour, diicharge ſwear, 
conſiſting of minute, but viſible drops, which 
run together into larger drops, by joining with 
others of the fame kind. But thoſe parts 
chiefly are ſubject to {weat which are hotteſt ; 
that is to ſay, where the ſabcutancous arteries 
are largeſt, and have a greater action from 
their reſiſtance, as in the head, breaſt, and fold- 
ings of the {kin. The experiment before men- 
tioned (F. 435.) together with the ſimplicity of 
nature herſelf, joining with the viſible thickneſs 
or cloudineſs of the cutaneous, and pulmonary 
exhalation (F. 436.) ſufficiently perſuades 2 
| that 
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that the perſpirable matter and ſweat, are diſ- 
charged through one and the ſame kind of veſ- 
ſels; and differ only by the quantity and celerity 
of the matter; but together with the ſweat is 
intermixt the ſebaceous humour of the glands 
(F. 427.) and the {ſubcutaneous oil, which be- 
ing more plentifully ſecreted, and diluted with 
the arterial | Juice, flows out of an oily and yel- 
low conſiſtence; and chiefly gives that ſmell 
and colour to the ſweat for which it is re- 
markable. Hence we find it more fœtid in the 
armpits, groins, and other parts, where thoſe 
glandules are molt numerous or abundant. 

8. 438. Concerning the nature of pe, ſpira- 
tion, we are to enquire by experiments, and by 
analogy, with the pulmonary exhalation, which 
mot e frequently and abundantly perſpires a va- 
porous cloud of the ſame kind, more eſpecially 
viſible in a cold air. That what flies off from 
the body in this exhalation is chiefly water, ap- 
pears Ca experiments, by which the breath 
being condenſed in large veſſels, forms or ga- 
thers into watery drops. Agrecable with this. 
we find the obſcuring vapour condenſed by a 
looking-glais, to be ext tremely ſubtle, ſo as 
wholly to fly off aden from it; and the ſame 
is confirmed by the obſtructed matter of per- 
ſpiration paſſing off by urine, or frequently 
changing into a diarrhœa; and from the eaſy 
paſſage of warm liquors in the form of perſpi- 
ration, by a hot air; or elſe by the urinary paſ- 
ſages in a cold air. The water of theſe vapours 
is chiefly from what we drink, but is in part 


ſupplied 
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ſupplied from the inhalation of the ſkin. Fre- 
quently, even the particular ſmeil of the ali- 
ments may be plainly perceived in the ] erſpi- 
ration. 

S. 439. But that there are beſides water ſome 
volatile particles intermixt, of an alcaline na- 
ture, is evident, as well from the nature of our 
blood, with the ſkilful diſtinction which dogs 
make of their maſters by the ſcent, and the 
conſiderable miſchiefs which evidently follow 


in acute diſeaſes from a retained perfpiration ; 


how frequently does it turn inwards, ſo as to 
cauſe a valence! of the urine, or elſe corrupt the 
air externally, and ſpoil it for ret ſpiration? This 
volatile alcaline matte r ariſes from the finer par- 
ticles of the blood, attenuated by per petua! heat 
and triture, and 55 and into an acrimonious 
nature, Theſe afford the ſcent, which is cloſe- 
ly followed by dogs; and theſe form the clec- 
tric atmoſphere, which is frequently ſeen lumi- 
nous about men and other animals. 

§. 440. The quantity of our perſpiring moiſ- 
ture, is very large, whether we conſider the 
extent of the organ, by which it is ſeparated, 
the abundance of vapours derived from the 
lungs only; or barely take a review of the ex- 
periments - made by Sanctorlue, in which five 
[others ſay three and four] pounds out of eight 
of the food and drin taken into the bo dy in a 
natural day, were found to by off by perſpira- 
tion only, eccluſive of any of the Vitble diſ- 
charges, and without making any addition to 
the weight of tizz body. But the Cutaneous 
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exhalation is even much larger than this; ſince 
it not only throws off ſuch a quantity of the 
ingeſted food and drink, but likewiſe what is 
added to the blood by the way of inhalation 
(F. 444.) which entering often in a very conſi- 
derable quantity, is thus again expelled. But 
different diſpoſitions of the air, and of the hu- 
man body, cauſe great variations in thoſe mat- 
ters. In warm countries, in the ſummer 
months, and in young exerciſed Perſons, more 
goes off by tranſpiration from the body, and 
leſs by the urine. But in cold climates, during 
the temperate or winter ſalons, in aged or in- 
active perſons, more goes off by the urine than 
by the inſenſtble diſcharge, which is likewiſe 
the cale in temperate climates, and ſeaſons : but 
even there, with animal food, and fermented 
drinks, the perf piration exceeds the urine, The 
difference cf time after feeding does alſo in 
ſome meaſure vary the quantity tranſpired ; ; but 
in general it is moſt copious at that time when 
the greater part of the digeſted nouriſhment is 
conveyed into the blood, and therewith arte- 
nuated ſo as to be fit for exhalation. It is na- 
turally diminiſhed in ſleep, even in the warmer 
climates, unleſs it be increaſed by the heat of 
bed clotiis. 


8. 441. In general, a plentiful and uniform 
perſpiration, with ſtrength of body, are good 
ſigns of health; for whenever it abounds Nom 
too great weakneſs, it is obſerved to do more 
miſchief than none at all. It is thus a ſign of 
ꝛealth, becaule it denotes a free pervious diſpo- 


ſition 
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ſition of the veſſels, diſperſed throughout the 
whole body, together with a complete di- 
geſtion of the nouriſhment, the greater part of 
which is perfectly attenuated into a volatile or 
vapory diſpoſition, When it is diminiſhed, it 
indicates either a conſtriction of the ſkin, a 
weakneſs of the heart, or an imperfect digeſti- 
on of the aliments. Perhaps in too great a 
perſpiration the nervous ſpirits themſelves are 
evaporated. This diſcharge is, by moderate ex- 
erciſe, increaſed to fix times that of an idle per- 
ſon, even to an half or whole pound in an 
hour, aided by ſtrong and open veſſels, by warm, 
watery and vinous drinks, with animal food of 
an eaſy digeſtion, and a heavy, temperate or 
moderately warm air, aſſiſted with joyful affecti- 
ons of the mind. The contrary of theſe either 
leſſen or ſuppreſs the perſpiration. However, 
the continuance of life does not depend on a 
ſcrupulous exaQneſs in the quantity of this diſ- 
charge, which is ſo eaſily increaſed or diminiſh- 
ed by flight cauſes; which is ſhut up by paints, 
in many Indian nations, and is inconſiderable 
in many animals, without any ſenſible injury. 
§. 442. The ſweat is evidently of a faline 
nature, as appears both from the taſte, and 
from the minute chryſtals which appear to 
ſhoot upon the cloaths of ſuch as work in glaſs- 
houſes ; as well as by diſtillation, which ſhows 
the ſweat to be of an alcaline nature. Hence it 


is, that by this diſcharge, the moſt malignant 


matter of many diſeaſes is thrown off from the 
body. But in reality, ſweat is always a preter- 
natural 
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natural or morbid diſcharge, from which a per- 
for, gught always to be free, unleſs by violent 
cacrciſe, or other accidents, his conſtitution is 
for a ſhort time thrown into a Jiſeaſed ſtate. 
Nor is it unfrequent for ſweats to do conſider- 
able miſchiet in acute diſcaſes, by waſting the 
watery parts, and thickening the reſt of the 
blood, at the ſame time that it renders the ſalts 
more acrimonious. By a too violent motion of 
the blood, the ſweat is rendered extremely fetid; 
and is ſometimes even red, or mixt with blood 
itſelf; being elearized, it ſometimes is lucid. 

8 443. The uſes of perſpiration are to free 
the blood from its redundant water, and throw 
out thoſe particles, which by repeated circulati- 
ons nave become alcaline, or other wiſe acrimo- 
nious, and poſſibly to exhale therewith an ex- 
tremely volatile oil, prepared from the ſame 
blood. The ſame perſpiration likewiſe quali- 
fies and foftens the cuticle, which is a neceſſar 
medium, extended before the tender ſenſible 
papillæ. 

$. 444. But the ſame ſkin that makes this 
exhalation into the air, is likewiſe full of ſmall 
veſſels, which inhale or abſorb thin vapours 
from the air, either perpetually, or. at leaſt 
when it is not very cold; more eſpecially when 
the air is damp, the body unexerciſed, the 
mind oppreſſed with grief, or both under con- 
ditions contrary to thoſe which increaſe perſpi- 
ration before mentioned (FS. 430.). Thele veins 
are demonſtrated by anatomical injections, which 


if thin or watery, ſweat through them in 
YOE. 1h. -- C the 


— 
- — — op — — 


18 Senſe of Touch, &c. 


the ſame manner as through the arteries 


(8 43 5.) ; moreover, the manifeſt operation of 


medicines in the blood, which were exhaled into 
the air, or applied to the Kin, prove the ſame; 
ſuch as the vapours of mercury, turpentine, 

ſaffron, Bath-waters, mercurial plaſters, tobac- 
co, callaquintida, opium, contharides, arſenic, 
with the fatal effects of contagious or other poi- 
ſons entering through the ſkin; as in the vene- 
real inſection; to which add the living of ani- 
mals, ajmoit without drink in not iſlands, which 
abound with moiſt vapours, from which, how- 


ever, they ſweat and piſs plentifully enough. 


Laſtly, ſome extraordinary morbid caſes have 
demonſtrated this, in which a much greater 
quantity of urine has been diſcharged than the 


quantity of drink taken in. The | proportion of 


this inha! ation, is difficult to aſſign; but that it 
is very great in plants, more elpecially in the 
pight tirne, appears evidently from certain ex- 
perunents, which may be ſeen 1 in the vegetable 
ſtatics of Dr Hales. 

F. 445. Theſe cutaneous veſſels both ex- 
haling and inſaling, are capable of contraction 
and relaxation by the power of the nerves The 
tiuth of this appears from the effects of paſſions 
of the mind, which if joyful, increaſe the cir- 


culation, and relax the exnaling vcileis, fo as to 


yield eafier to the impulſe of the blood; from 
v hence, with a ſhortening of the nerves, there 
foliows a rednets, moiſture and turge'cence of 
the ſkin. Thoſe paſſions, on the contrary, 
winch are forrowtful, and retard the circulati- 


on, 
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on, contract the exhaling veſſels, as appears from 
the drineſs and corrugation of the ſkin, like a 

gooſe-ſein after frights; and from a diarrhæa 
cauſed by fear. But the ſame affections ſeem 
to open and increaſe the power of the inhalin 
veſſels, whence the variolous or peſtilential con- 
tagions are eaſily contracted by fear. 
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§. 440. ROM the ſenſe of touch, and its 
E. organ, there is but a ſmall differ- 
ence or tranſition to that of the zaffe ; which 
appears by 3 experiments to be e in 
the tongue chiefly; for even the moſt re- 
liſhing > be dies applied to any other part of the 
mouth are hardly more than felt, exciting ſcarce 
the leaſt ſenſe of taſte in the ICY if they are 
not uncommonly acrid and penetrating : and 
even that ſcnie which is ſometimes occaſioned 


in the ſtomach, œſephagus and fauces, from a 


riſing of the aliments, ſeems allo to be owing 
to os tongue, to which the taſtable vapours are 

CORY SVE ed. 
47. Only the upper and lateral edges of 
the bongue are fitted to exerciſe the 25 of 
taſte. But by the tongue we uncerſtand a 
nuſcular body, broad and ſulcated in man, and 
lodged in the mouth, Whole poſterior and lower 
parts are variouſly connected to the adjacent 
bones ond cartilages, while it remains moveable 
in its anterior and upper part. = thoſe porti- 
ons of the tongue, which make the organ of 
taite, the ikin grows to the a aac cent muſcu- 
lar fibres, being continued from the {kin of the 
face and mouth 1, Only here it is always ſoft and 
Pulp. lilce, from the perpetual warmth and 
maiſture. From this ſkin of the tongue ai e 
| 1nnu- 
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innumerable papr//z, of a more conſiderable 
bulk here than in other parts. Of theſe there 
are ſeveral kinds: the firſt of them are diſpoſed 
in a rank on the back part of the tongue, on 
each fide the foramen cxcum. Theſe, ſurround- 
ing that opening like a circle, are for the moſt 
part conical, having a deep ſinus in their middle, 
but are otherwiſe hard, and but indifferently 
diſpoſed for taſting. There are ſome other pa- 
pillæ of the ſame kind found ſcattered before 

theſe upon the back of the tongue. 
§. 448. The other kind of papillz are like 
muſhrooms, leſs and ſlenderer than the former, 
of a very cylindric, and ſomewhat oval figure, 
placed at ſome ſmall diſtances from each other, 
upon the upper furface of the tongue, where 
they grow ſharper pointed, as they lie more 
forwards, and are moſt numerous on the ſides 
of the tongue. The third ſort of papillæ, which 
abound moſt in number, are ſpread largely over 
the tongue, betwixt the former, with their api- 
ces ſomewhat inclined and fluctuating before, 
towards the tip of the tongue; and theſe which 
are likewiſe moſt numerous in the ſides of the 
tongue, are highly ſenfible, and make the true 
organ of taſte : as for the intermediate, arterial 
and venal pile, or villi, which ſerve for ex- 
haling and inhaling thin juices, they have no- 
thing in common with the taſte itſelf, unleſs 
that by ſeparating and pouring out a thin juice 
from the blood upon the back of the tongue, 
they conduce to ſoften the papillæ, and diſſolve 
the ſaline or ſapid particles. [In the upper and 
back part of the tongue, are ſeated many round 
EE ſimple 
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ſimple muciferous glandules, furniſhed each 
with one or more out-lets, compleated either 
by an hemiſpherical membrane, or by the fleſh 
of the tongue. Some of theſe open into an ob- 
ſcure foramen, or rather antrum cum, of an 
uncertain figure, and ſeated in the midſt of the 
large(t nipples of the tongue, F. 448.] 

§. 449. Thele papille have doubtleſs ſmall 
nerves detached into them, beſides numerous 
veſſels, although they are difficult to trace ; for 
we obſerve, that larger nerves go to the tongue, 
than almoſt in any inſtance which we have 
in other parts: for beſides the nerve of the 
eighth pair, which being one of the principal 
of the three branches, enters the baſis of the 


tongue, deeply covered by the cerato-gloſſus, 


near the os hyoides; there is alſo a conſiderable 


nerve that goes to the tongue, and its muicles, 


from the ninth pair, which having inoſculated 
with the firſt nerve of the neck, and with the 
large cervical gaglion, it ſends a branch dowa- 
ward, and frequently joins the eighth pair; but 
conſtantly communicates with the ſecond and 
third of the neck, from whence its branches 
aſcend to the muſcles ariſing from the ſternum ; 
and frequently communicate with the phrenic 
nerve; after which the reſt of its trunk goes 
to the tongue. This communicates, by many 
branches, with the fifth pair in the cerato-gloſ- 
ſus, and is more eſpecially ſpent in the genic- 
glottus. Laſtly, the third branch of the fifth 
pair having {ent ap or received the cord of the 
tympanum, and given other branches to the 
internal pteryogoides, with the maxillary and 

ſublin- 
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ſublinqual glands, paſſes with its principal trunk 
behind the cerato-glofſus, where it joins the 
ninth pair, and enters the tongue, deeply in 
company with the artery ; together with which 
it is extended to the tip of the tongue, wh re 
it becomes cutaneous. 'To this nerve, the e- 
fore, if there be any prerogative or preference, 
the ſenſe of taſte is to be more eſpecially aſ- 
cribed. [Laſtly, the nipples or papillæ of the 
tongue are of a hard texture, each papilla hav- 


ing its pulpy fabrick made up by a number of 


ſmall nerves, arteries and veins, conjoined or 
wound up together into a button or protube- 
rance, by a firm cellular ſubſtance. 

8. 45 . Over the papille of the human 
tongue is ſpread only a ſingle mucous and ſe- 
mipellucid covering, which ſtrictly adheres to 
them, and ſerves them as a cuticle. But in 
brute animals, a perforated mucous network re- 
ceives the papille, which are in a manner 
wrapped up in cafes or capſules of this mucous 
body, covered with the cuticle. 

$. 451. Under thoſe papillæ are ſpread the 
mulcles which make the fleſhy body of the 
tongue; which are very numerous, and hardly 
extricable in the human tongue: in the lower 
part, 1t 1s 1n a great part made up of the genio- 
gloſſus muſcle, extended outwards, from the 
meeting of the chin, and diſtributed like rays 
into the ſubſtance of the tongue. The upper 
and lateral parts are compoied by the ſtylogloſ- 
ſus, whole fibres run to the tip of the tongue; 
which in its middle part, betwixt the former 
muſcles, is compoled of one proper to itſelf, 


64 called 
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called lingualis, which ariſing from before the 
pharynx and origin of the ſtylo-gloſſus, only 
lower, goes out forward, and terminating be- 
twixt the ſaid geniogloſſus and ſtylogloſſus, 
makes up a very conſiderable part of the tongue. 
The back pat of the tongue is made up of the 
fibres of the ceratogloſfus, which aſcend up- 
ward and backward ; and by the fibres of the 


cerato-gloſſus, a muſcle diſtin from the for- 


mer, which ariſes from the ſmall bones, and 
next adjacent baſis of the os hyoides ; from 
whence paſſing outwaid, with its lateral porti- 
ons, covered by the geniogloſſus, it joins the 
ſtylogloſſus, and diſappears in the tongue. By 
the action of theſe muſcles, the whole tongue is 
moveable in all directions, and capable of 
figuring its own ſubſtance, ſo as to form a hol- 
low, by the elevation of the ſtylogloſſi, which 
it again flattens by the ceratogloſſi, but con- 
tracts itſelf into a narrow and almoſt cylindrical 
ſigure, by the tranſverſe fibres from one ſide to 
the ocher, together with which there are man 
other orders of fibres, intermixt with a thick 
fat; ſo that they cannot be traced in the human 
tongue. 

8. 52 The arteries of the tongue are nu- 
metous: one that is larger and deeper aicends 
in a ſerpentine courſe from the outer carotid, 
and extends to the tip of the tongue; and 2 
lie for cial artery, incumbent on the ſub- 
1122472! gland, cither aittes from, or inoſculates 
the preceding; or elſe there are various 
branches derived from the poſterior labi- 
als; and from the branches proper to the lips, 

oy 


Of the Taſte. 25 
or thoſe of the tonſils. The veins of the tongue 
are variouſly wove, and difficult to deſcribe; ſome 
of which lying deep, accompany the nerve of 
the ninth pair; and others that are ſuperficial 
accompany the mental artery, and inoſcula ting 
with the former, ſends out the ranular vein ; 
but all of them meet together in a large vein, 
which is one branch of the internal jugular 
coming from the brain. Theſe veins variouſly 
communicate with the adjacent complications 
or net-works belonging to the tonſils, pharynx, 
thyroid-gland and ſkin; ; and in the back of the 
tongue, before the epiglottis there is a commu- 


nication betwixt the right and left fide of 
venal plexus. 


8 453. The pop!/le of the tongue, which 
are larger and ſofter than tho'e of the ſkin, per- 
petually moiſt, perform the office of touch 
more exquiſitely than thoſe of the ſmall and 
dry cutaneous papillæ; and from hence the 
tongue is liable to a ſharper degree of pain: 
moreover, naked faits are not otherwiſe per- 
ceived than under a ſenſe of moiſture or of pain. 
But the papillæ of the tongue being raiſed a 
little protuberant, to perform the oſſice of taſte, 
from ſalts diſſolved in water, or fativa, and ap- 
plied againſt their tips or ſummits, are affected 
in a particular manner; which being diſtin= 
guiſhed by the mind, and referred to certain 
claſſes, are called flavours or alles, either ſour, 
{weet, rough, bitter, ſaline, urinous, ſpirituous, 
aromatic, or pungent and acrid, with others of 
various kinds, reſulting partly from pure ſalts, 
and in part from an inter mixture of the ſubtle 


animal, 


the 
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animal, or vegetable oils, variouſly compound- 
ed and changing each other: but all cauſtic 
ſalts, or ſuch as are acrid in a high degree, ex- 
cite pain inſtead of taſte. If it be enquired, 
whether the diverſity of flavours ariſes from the 
different figures which are natural to ſalts? and 
whether this does not appear, from the cubical 
figure in which ſea-falt ſhoots, the priſmatical 
figure of nitre, or the particular configuration 
of f vitriol, ſugar, &c? We anſwer, that this does 
not ſeem probable, for even taſteleſs chryſtals 


have their particular configurations ; and the 


taſte ariſing from very different falts, and dif- 
ferently qualified objects of this ſenſe, are too 
much alike each other, and at the fame time 
too inconſtant or changeable to allow ſuch a 
theory ; as for example, in nitre. The mecha- 
nical reaſon, therefo e, of the diverſity of fla- 
vours, ſcems to reſide in the intrinſic fabrick or 
appoſition of their elements, which do not fall 
under the ſcrutiny of our ſenſes. 

F. 454. But the nature or diſpoſition of the 
covering with which the papillz are cloathed, 
together with that of the juices, and of the ali- 
ments lodged in the ſtomach, have a conſider- 
able ſhare in determining the ſenſe of taſte ; in- 
ſomuch, that the ſame flavour does not equally 
pleaſe or affect the organ in all ages alike, nor 
in perſons of all temperatures; nor even in one 
and the ſame perſon at different times, who 
ſhall be differently accuſtomed in health or va- 
riouſly diſcaſed. In general, whatever contains 
leſs ſalt than the ſaliva itſelf, ſeems inſipid. 
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8. 455. The ſpirituous parts, more eſpeci- 
ally of vegetables, either penetrate into the pa- 
pillæ themſelves, or elſe are abſorbed by the ad- 
Jacent pile or villi of the tongue, as may ap- 
pear from the ſpeedy recruital of the ſtrength by 
vinoaus or aromatic liquors of this Kind, even 
before they are received into the ſtomach. 

456. Nature deſigned the difference of 
FM. to be felt by the tongue, that we might 
know and diſtinguiſh ſuch foods as are melt; {a- 
latary ; for in general, there is not any one 
kind of aliment healthy, that is of a diſagreeable 
taſte ; nor are there any ill taſted that are fit for 
our nouriſhment. For it muſt be obſerved, that 
we here take no notice of excels, by which the 
moſt healthy food may be prejudicial. In this 
manner nature has invited us to take neceſſary 
food, as well by pain called hunger, as by the 
pleaſure arifing from the ſenſe of taſte, But 
brute animals, who have not like ourſelves the 
advantage of learning from each other by in- 
ſtruction, have the faculty of diſtinguiſhing fla- 
vours more accurately, by which they are ad- 
moniſhed to abſtain cautiouſly from poiſonous 
or unhealthy food; and therefore it is, that her- 
bivorous cattle, to which a great diverſity of - 
noxious plants are offered amongſt their food, 
are furniſhed with ſuch large and long papiliæ, 
of ſo elegant a ſtructure in the tongue, of which 
we have leſs need. 
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§. 457. O the ſame uſe, likewiſe, of diſ- 

tinguiſhing prejudicial from ſa- 
latary food, the ſenſe of ſmelling conduces, by 
which we even diſcern and are admoniſhed to 
avoid, before it comes either to our touch or 
taſte, to which it might be otherwiſe dangerous, 
when of a malignant nature; although conti- 
nual practice even in this faculty, has alſo ren- 
dered it more uſeful and accurate among brute 
animals than in ourſclves. For men who have 
been brought up wild by themſelves, without 
debauching the ſcent by a variety of ſmells, have 
been obſerved not to make any difficult choice 
in gathering herbage or aliments for their food. 


Finally, the powers and virtues of medicinal 


plants, are hardly to be better known than by 


the ſimple teſtimony of taſting and ſmelling. 


From hence it is, that in all animals theſe or- 
gans are placed together: and from hence the 
{melling is ſtronger, and the organs larger, in 
thoſe animals which are to ſcek their prey at a 
conſiderable diſtance, or to reject malignant 

plants from among thoſe that are fit for food. 
$ 455. The ſenſe of ſmelling is performed 
by means of a ſoft pulpy membrane, full of 
pores and ſmall veſſels, which lines the whole 
internal cavity of the noſtrils, being thicker up- 
on the ſeptum and principal convolutions, but 
thinner 
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- thinner in the ſinuſſes. Within this mem- 
brane, are diſtributed abundance of ſoft nerves 
throughout the middle of its fabric, from the 
firſt pair, (§. 371.), which deſcend through 
the holes of the os cridroſum into the ſe cum 
narium, but, in ſuch a manner, that it iS very 
difficult to trace them to their extremities and 
into the ſeptum. Other lateral nerves come 
from the ſecond branch of the fifth pair, in 
company with the blood-veſlels, and ſome from 
the infra-orbital-branch in the maxillary ſinus. 
Moreover, the fore-part of the ſeptum has a 
ſmall twig from the ophthalmic of the firſt 
branch belonging to the fifth pair, 

8 459. The arteries, which go to the noſe, 
are many, ſeveral from the internal maxillary 
branches, from the three naſal ones, to wit, 
the upper and the lateral, from the ophthalmic 
branch of the internal carotid, from branches 
of the palatine artery, and from the infra- 
orbital within the ſinuſſes. The veins run to- 
gether in company with arteries, and forin a 
large p'cxus, by uniting upon the external pte- 
rygoide muſcle; and communicate with the 
ſinuſies of the dura mater; from whence they 

open together into the outer branch of the in- 

ternal jugular. The faid arteries ſupply the 
nouriſhment, warmth, and mucus, neceſſary 
to theſe parts. 

$. 460. The neceſſary reduction of the hu- 
man head, to that of a round figure, has in us 
given, to the organ of ſmelling, but a ſmail 

extent of ſurface; but to eblarge this the more, 
nature has made the internal parts of the noſe 
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variouſly hollow and complicated. Firſt then, 
by the ares or internal noſe, we underſtand 
the multiform cavity, which begins before 
from the noſtrils, and, extending tranſverſely 
backward, over the roof of the palate under 
the os criborſum, terminates at the cavity of 
the fauces. This cav ity 1s divided into two, 
by a /eptum or partition of bone, which de- 
ſcends above from the plate of the cribroſum, 
but below is formed by the vomer, and in its 
fore-part is compleated by a triangular carti- 
lage, whoſe ſurface 1s largely extended and 
very ſenſible. 

F. 461. Moreover, the lateral ſurfaces of 
the nares are increaſed by the ſpiral volution of 
the ofa turbinata ; the uppermoſt of which 
are ſmall turns or folds of a ſpiral figure, 
from the upper part of the os cribroſum. The 
middle fold belongs to the ſame, ſomewhat ob- 
long like a couch or ſhell, internally convex, 
externally concave, riling into an edge on each 
fide, and all over rough with little ſinuoſities 
or excavations, and inwardly filled with ſpungy 
cells or receſſes; the whole being ſuſpended in 
a tranſverſe poſition, and ſupported or proped 
by particular eminences in the bones of the pa- 
late and upper jaw. The lowermoſt turbina, 
ſomewhat like the middle ones, do like them 
reſemble the figure of a mufcle-thell, but 
longer; for the moſt part diſtin or divided 
from the former, but ſometimes conjoined by 
a bony plate, which is moſt frequently of a 
membranous nature. This bony appendix, 

being 
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being extended upwards in a ſquare form, ſerves 
to complete the maxillary ſinus. 

$. 462. From hence the cavity of the nares 
is enlarged or dilated by various ſinuſſes, which 
are a ſort of receſſes or appendages to the whole. 
And firſt, the frontal or uppermoſt ſinuſſes, 
which are not always preſent, are of an irre- 
cular figure, intercepted betwixt the anterior 
and poſterior plate of the frontal bone, where 
it forms the ſuperciliary protuberances; and 
theſe, being not found in a fetus, feem to 
ariſe from the action of the corrugator and 
other muſcles, which draw the anterior plate 
of this bone outward, ſo as to increaſe the 
diploe into large cells, in the ſame manner as 
we obſerve in the maſtoide proceſs, from the 
like cauſe. Theſe open in the upper part of 
the narcs, into the anterior cell ot the os pa- 
pyraceum. 
$. 463. In the ſecond place come the eth- 
moidea! Fruſffes, which are four or more, on 
each , in the outer part of the os cribroſum, 
like t:: cells of an honey-comb, compleated 
abey-: by the cellular or ſpungy middle part of 
the is frontis, and before by the os unguis ; 
fre: 1 whence they open by many ſmall tubes, 
n + tranſverſe ponition, into the upper part of 
the nares. Whiti: theſe are continuous the cells 
in the 1 or bottom of the orbit, and 
thoſe, engra eu n the os planum and maxillare, 
are continued ror: them outward. In a third 
place, this ius 1 contiguous on each ſide with 
the cavity or firs of the nulitform bone, ex- 
tending largely on each fide towards the os 
crivroſum 
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crib rroſum and palatinum, which is itſelf ſorm- 
ed, in a dry preparation, by a cartilage of lurge 
extent in the feetus, and by a folid bone, which 
gradually widens under the integuments, with 
an ample cell, either ſingle or divided, and 

opening forward, by its aperture or forainen, 
to the ſuperior part of the meatus narium. 

&. 464. The laſt, lowermoſt, and biggeſt 
ſinus, which, in a 'foztus, is inconfiderable, 
but, in an adult, very large, is that ſormed in 
the bone of the upper jv by ſeveral thin bony 
plates. The opening of this into the noſe, 1s 
betv/ixt the os unguis, bone of the palate, and 
the proper lamella or plate, winch accedes to it 
from the bottom of the os turbinatum. Which 
opening is 10 much leſſened by the ſurrounding 
membranes, as to form, only a moderate round 
aperture in the ſpace betwixt the middle and 
bottom of the os ſpongiolum. 

§. 405. The nerves of the noſe, being al- 
moit naked, required a defence from the air, 
Which 1S lr drawn through the noſtr * 
by the uſe of reſpiration; nature has, there- 

fore, fupplied this part, which is the organ of 
ſmelling, with a thick infipid mucus, very fluid 
in its firſt ſeparation, and not at all ſaline, but, 
by the air, condenſes into a thick dry cruſt, 


2 wv 


more con:iſtent here than in other parts of the 


body. By this mucus, the nerves are defended 
from drying, and guarded from pain. It is 
poured out from many ſmall arteries of the 
noſtrile, and depoſited partly into numerous 
cylinarical ducts, and partly into round vitible | 
criptæ or cells; from whetice it flows out all 
over 
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over the ſurface of the olfactory membrane, 
which is therewith anointed on all fides. In 
the ſeptum, runs down forward a long ſinus 
to a conſiderable length, which is common: to 
many muctferous pores : this mucus is accu- 
mulated in the night time, but in the day ex- 
pelled by blowing the noſe, or fomeimes more 
powerfully by ſneezing ; and may offend by 
its exceſs or tenuity, or irritate, by too great 
thickneſs, the very ſenſible nerves; from 
whence a ſneezing is excited for its removal. 
But the ſinuſſes of this part, which abound 
with mucus, are this way variouily evacuated, 
agreeable to the different poſtures of the body, 
by which always ſome of them are at liberty to 
free themſelves, whether the head be erect, or 
inclined forward or laterally; yet ſo, that gene- 
rally the maxillary and ſphenoidal ſinuſſes are 
more difficultly emptied than the reſt. More- 
over, the tears deſcend, by a channel proper to 
themſelves, into the cavity of the note, by 
which they moiſten and dilute the mucus. 

$. 466. To the extreme parts of the nares 


or organs of ſmelling, is prefixed the noſe, 


lined inwardly with a membrane of the fame 
nature, compoſed of two bones and uſually fix 
cartilages, two of which are continued toge- 
ther into the middle ſeptum ($. 240.). Theſe 
cartilages render the noie moveabl=: by its pro- 
per muſcles, ſo as to be raiſed and dilated by a 
muſcle common to the upper lip, and to be 
contracted together into a narrower compals, 
by the proper depreſſor and compreilor muſcle 
polling down the ſeptum. Thus it forms an 
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air-engine, which, for the reception of ſmells, 
can take air in a larger quantity by dilating, 
then contracting again by elaſticity, when the 
alr is afterwards abundantly thrown out. 

467. The air, therefore, filled with the 
fubtle and r effluvia of bodies, conſiſt- 
ing of their volatile, oily, and ſaline particles, 
is, by the powers of reſpiration (F. 282.), 
urged through the noſe, ſo as to apply the ſaid 
particles to the almoſt naked, and conſtant] 
loft olfactory nerves, in which a kind of feel- 
ing is excited, which we call /mell;ng ; and b 
this ſenſe, we diſtinguiſh the ſeveral kinds 
of oils, ſalts, and other matters, difficultly re- 
ducible to claſſes, which hereby we perceive in- 
diſtinctly; whence they are difficultly recalled 
to memory, though the odours, already eſtab- 
liſhed, are ſufficient enough for our purpoſes. 
This ſenſe ſerves to admoniſh us of any per- 
nicious putrefaction, of any violent acrimony, 
or of a mild, ſoapy, and uſeful diſpoſition in 
bodies. And as ſalt, joined with an oil, is the 
object of taſte, ſo a volatile oil, aided with 
ſalts, ſerves to excits ſmells; hence the ath- 
nity of the two ſenſes, which conjunctly aſſiſt 
and move each other, may be eaſily underſtood. 
But the particles, which excite ſmell, are more 
volatile, as thoſe, belonging to the taſte, are 
more fixed, whence the difference in theſe or- 
gans may pofſibiy conſiſt in the thick mucous 
cuticle, which, being ſpread over the tongue, 
intercepts the action of the more ſubtle ſaliny 
2Auvia from acting upon the taſte, which yet 

eaſily 
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eaſily effect the ſofter and leſs covered nerves 
of the internal noſe. | 

F. 468. Smells have a very ſtrong action, | 
but of ſhort continuance ; becauſe they are ap- | 
plied immediately, by the moſt minute par- 
ticles, to nerves which are very near to the 
brain itſelf, and almoſt naked; from thence 
too proceeds the force of poiſonous vapours, 
and the refreſhment from agreeable odours, by 
which fome perſons are effectually recalled to | 
themſelves out of a dead ſwoon, or even after 
drowning. From hence comes that violent 
ſneezing, which often ariſes from acrid par- 
ticles; and a looſeneſs or purging of the 
bowels, from the ſmcll of ſome medicines, 
with the power of particular antipathies. From 
hence is derived the pernicious effects of exceſ- 
five ſneezing, more eſpecially blindneſs from the 
near conſent or ſociety of the nerves. But 
amongſt the various parts of the noſe, the ſep- 
tum, and more eſpecially the os turbinatum, 
have a confiderable ſhare in the organ of ſmel- 
ling; fince theſe are parts multiplied in quick- 
ſcented animals, ſo as to form beautiful ſpires 
in hounds and other quadrupedes : and in fiſh, 
who ſmell by water, they are formed like the 
teeth of a comb, in an elcgant manner, 
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8. 469. S the fenſe of ſmelling diſtin- 
guiſhes the ſmall bodies which 
float in the air, To that of hearing perceives the 
elaſtic tremors or impulſions of the air itſelf, 
Therefore, we obſerve the ſenſitive organ of 
the ear to be compoſed in a difterent manner 
from that of any of the other ſenſes, as it is 
made up, for the moſt part, either of hard 
bones or elaſtic cartilages and membranes, 
which are the moſt exquiſitely enabled to re- 
ceive and communicate the neceffary tremors, 
$. 470. The external part of this organ, 
called the guricle or outer ear, is a cartilagi- 
nous funnel, connected, but with a fort of mo- 
bility, before and behind, to the bones of the 
temple, by means of a ſtrong cellular plate, 
and likewiſe by its own proper ligaments and 
muſcles. This cartilage is of a very compound 
figure, the outer eminence of which, called 
helix, begins above by a looſe tape, is carried 
round at liberty about the edge of the upper 
part of the cartilage, upon the poſterior ſide 
of whlach, it terminates in the ſame looſe man- 
ner. Within the body of the cartilage, fur- 
rounded by the former, ariſes a double or bi- 
furcated eminence, meeting together in one 
called the ant/ obs. which terminates in a 
. imall and ſhort tongue or protuberance, called 
the 
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the antitragus. The remaining part of the 
car, called the concha or ſhell, is before hol- 
low, behind convex, growing gradually deeper, 
with a crooked line or ridge running through 
its middle, under the denomination of the 
concha, which is immediately joined with the 
meatus auditorius, before which ſtands a round 
moveable appendix of the cartilage, as a de- 
fence, called the 7ragus, This whole cartila- 
ginous body of the outer ear is only furrounded 
by the ſkin which is thin, and by the cellu- 
lar ſubſtance which is empty; and 1s reple- 
niſhed with many ſebaceous glandules, which 
ſupply an ointment. This part is governed or 
directed by certain muſcles, which generally 
loſe their uſe and action from the cuitom of 
binding the head in children, which we are 
otherwiſe to ſuppoſe they were deſigned by na- 
ture io perform. The uppermoſt of theſe 
muſcles ariſes thin frou the frontal and from 
the avoneurnfis of the cranium ; whence it is 
broad! fprez! over the aponeurotis of the 
temple muicie, and is inſerted into the car, at 
the fide of the anonymous cavity, The po- 
ſterior muſcles, which are two or three, more 
or leſs, are more robuſt than the former in a 
tranſverie poſition, and, arifing from the ſame 
aponeuroſis, are inſerted into the convex part 
of the conch near the maſtoidal bone; the ca- 
vity of which conch, they, doubtleſs, are deſigned 
to open or enlarge. The anterior muſcle is one 
of che leaſt, which, being ſpread upon the 
aponeuroſis of the temporal, is inſerted almoſt 
tranſverſely into the origin of the helix. But 
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the leſſer muſcular portions, which, though 
ſhoii, and not very con. picuous, look of ared 
colour, are probably of uſe to make ſome 
change in the figure of this part. The trant- 
verſe muſcle of the outer car, which, for a 
long way, conjoins the helix with the antihe- 
lix, ſerves to open the auricle. The antitragic 
muſcle. deſcending from the root of the anti- 
helix to the antitragus, {crves to relax or widen 
the entrance of the conch. The tragicus, 
which lies upon the tragus, dilates or opens the 
entrance to the auditory paſſage; and the ſmall 
muſcle of the larger notch or inciſſure, that 
hes betwixt the two cartilages of the auditory 
paſtage, forming the tragus and antitragus, 
ſerves to bring them nearer together, and to 
render the mcatus itſelf more tenſe and cla- 


' ſtic. The remaining muſcles, the longer or 


larger and the leſſer of the helix, have hardly 
any great ute, unleſs it be to tighten or brace 
up the cartilages, whenever we attend or liſten 
to the hearing of weak ſounds ; and, by draw- 
ing together the cartilages, tlicy likewiſe render 
the auditory paſſage more firm and tremulous. 
$. 471. To the concha is connected the 
meatus auditorius, ſomewhat of a round com- 
preſſed figure, leſſening as it bends inward, for 
a conſiderable part bony, and bent forward in 
its middle. But, in its anterior and outer part, 
it is, in ſome meaſure, made up by three im- 
perfect rings, ariſing from the concha and 
tragus, and united together, and to the bone 
itſelf, by intermediate fleſh, membrane, and 
cartilage. Upward and backward, the meatus 
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is completed by a mere membrane. This is 
the ſtate of it in adult perſons ; for in the 
fetus and new-born infant, the meatus is 
wholly cartilage, and becomes afterwards, in 
part, a bone by degrees. 

8. 472. Through this auditory paſſage, are 
continued the cuticle and true kin, gradually 
extenuated and exactly ſtretched over the ſur- 
face of the bone, by which it is rendered ex- 
tremely ſenſible of any itching pleaſure or 
pain, and, being repleniſhed with irritable 
hairs, is, by them, admoniſhed of any ſordes 
or wax abounding, and guarding from the en- 
trance of ſmall inſects. But, in the cellular 
ſubſtance under the ſkin, which is here more 
firm, and makes up the greater part of the 
membrane (F. 471.), in a fort of reticular 
manner, are ſeated numberleſs round follicles 
or celis of a yellow colour, which pour out 
their contents by ſhort ducts into the cavity 
of the auditory paſſage ; at firſt of an oily con- 
ſiſtence, but afterwards it becomes more thick, 
bitter, and inflammable like wax. This lini- 
ment defends the ſenſible ſkin and membrane 
of the tympanum from injuries of the air, 
and keeps out or catches any ſmall inſects ; 
but, when accumulated in too great abun- 
dance in thoſe, who are ſlothful or uncleanly, 
it may be the cauſe of deafneſs, or a difficulty 
of 9975 

8. 473. Into this deſcribed cartilaginous fun- 
nel of 1 5 ear, the ſonorous waves of the air 
flow, which, from principles of mechanics, it 
muſt, of courſe, collect together. The ela- 
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ſtic air only receives ſonorous tremors or im- 
pulſions. and transfers them, either alone or 
principally, much after the fame manner as we 


ſee water, without air, transfer any impulſe 


that is given to 1t. From hence, the foreſaid 
ſound is increaſed in air that 1d condenſed, 
and is loſt in a veſſel emptied of its air. But 
the medium receives theſe tremors, either from 
ſome body itriking againſt it, or from the air 
itſelf colliding againſt another body, or laſt- 


ly, ſtrom the colliſion of two bodies againſt 


each cher in the air. But the body, which 
produces found, ought to tremble or vibrate 
in all, eyen the leait of its particles. From 
ſuch a tremor, the contiguous air is beat into 
waves, whereby the parts of the air, that lie 
outermoſt, are compreſſed and fly back again, 

ſo ſoon as their elaſticity gets over the impulſe, 
whence the air flies again towards the ſonorous 
body, where it is now more looſe and rarefied, 

to be there again compreſſed by impulſion; and 
in the ſame manner, the anterior and outer por- 
tion of air, ſurrounding that which is impeiled, 

is, by the action of the latter, compreſſed and 
removed farther ſrom the trembling body, yet 
ſo as to return again in its proper time by the 
force of elaſticity, driving its contents to the 
tremulous body for the exciting of a new wave. 
Theſe oſcillations or impulſions of the air are 
required to ſucceed each other with a certain 
velocity; and, in order to render them audible, 
they muſt not be fewer than thirty in a ſecond 
of time. But as theſe fonorous waves are 
more frequent | in a given time, ſo much ſharper 
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is the ſound heard, and the more ſtrongly does 
it affect us, till we come to the moſt acute of 


* audible ſounds, Which have 7520 tremors in a 


ſecond. 

d. 47%, Acute ſounds are, in general, yield- 
ed from bod 5 that are hard, brittle, and vio- 
leauy ſhoves or ſtruck ; but grave ſounds are 


fron n contrary, As to any medium be- 
twi;t abute ad grave ſounds, there 1s none 
bu: it is arbitrary. Cords, or other bodies, 


that viel the {ame number of vibrations in a 


given time, are ſaid to be uniſon; as thoſe 


which make double the number of oſcillations 
in that dic, are ſaid to yield a tone that is 
an Octave or eigiit notes higher; and other 
provortions betwixt the numbers of the vi- 
brations have different names aſſigned to them 
in a muſical rale. he ſhorter cords pro- 
duce ſharper tones, and the reverſe, in a pro- 
portion directly as their lengths; as thoſe, 
which are more ſtretched, afford ſharper ſounds 
in a {ubduplicate proportion to their tenuity, or 
to the weights, or powers by which they are 
ſtretched, as one may eaſily perceive, by expe- 
riment, hes in a violin or monochord, 

$. 475- The ſound, thus produced, whe- 
ther acute or grave, ſtrong or weak, is carried 
through the air with a celerity equal to about 
1028 Paris feet in a ſecond, and that with a 
uniform velocity, without abating in the larger 


| diſtances. But a contrary wind, cauſing the 


vibrations to extend more flowly, retards the 
Progretiion of found about g of its velocity. 
So like wiſe denſity and dryneſs of the air in- 

creaſe 
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creaſe the ſound, as a rarefaction and moiſture 
of che air leſſen it. Hence, in ſummer time, 
founds move ſwifter; and in Guinea, it has 
been obſerved to pals at the rate of 1398 Pari- 
ſian feet in one ſecond of time. 

F. 476. The ſound, thus every way extend- 
ed, meets with certain particles in all adjacent 
bodies, even in water and mercury, to which 
it communicates fimilar tremors or vibrations, 
not only ſuch as are in uniſon with the original 
tone, and which yield a ſound, in a more par- 
ticular manner, ſenſible, but alſo it excites tre- 
mors lefs ſenfibly, even in the other parts of 
bodies, which vibrate in tne var.ous proportions 
of the ſcale. . From hence it 1s, that every 
found, which we hear, is a mixture of the 
original tone, produced by the trembling body 
in conjunction with fecondary tones generated 
from the elaſtic tremors of the ſurrounding bo- 
dies. The ſtrength of ſound is increaſed, if 
one audible or primary tone follows the other 
{0 cloſely, that their ſucceſſion canpot be di- 
ſtinguiſhed by the ear; but if they follow each 
other ſo flowly as to be diſtinguithable by the 
ear, they produce an echo; but to produce 
this, requires an interval of fix parts of a ſe- 
cond of time, or the diſtance of 110 feet be- 
twixt the reflecting or echoing body and the 
ear. 

477. Sounds, being elaſtic, are reflected 
from hard bodies in angles, equal to thoſe of 
their incidence. But the ſame ſound uſhered 
into the open air, and dilating through an im- 


menſe ſphere, grows proportionably y weaker ; 
but 
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but if it be uſhered through a tube, in a cy- 
lindrical ſhape, the ſtrength of it is more con- 
fined together, or elſe, by being collected into 
the focus of a parabola or ellipſis, it becomes in- 
creaſed, as we obſerve in ſpeaking trumpets, 
from which the voice goes out parallel to the 
focus of the parabola, without icattering the 
ſonorous rays. 

$. 478 Therefore the ſonorous waves of the 
elaitic air, being driven into the cartilaginous 
funnel of our ear, which is naturally inclined 
forward and outward in an high ſitua ion, are 
repelied and collected together, by alternate 
reflections from its elaſtic ſides, into the cavity 
of the concha, from hence it proceeds thro' 
the auditory paſſage, with a force ſo much 
ſtronger, as the ſurface of the outer ear is 
larger than the light or ſection of the ſaid au- 
ditory paſſage, through which, however cy- 
lindrical, the lame force is continued entire 
forward, and increaſed by new refonances, ex- 
cited from the percuſſion of the elaſtic carti- 
lages and hard bones, ſo as to mix W nes; 
tibly with the primitive ſound 
$. 479. Moreover, the bottom or end of the 
ſaid auditory paſſage is terminated internally by 
a thin membrane, called the membra': rympa 275 
which, in adults, is of a roundith figure, and 
placed with an obliquity ; but io, that, fro:n 
its upper appendix, it projects inward like a 
ſhield, whilit the part, which lies above its 
middle, projects into the cavity of the meatus 
like a ſhield. This membrane of the tympa- 
num is compoled of teveral plates, the firſt or 
outer- 
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outermoſt of which is white and mucous; the 
other is a true ſkin, continued from the mem- 
brane of the meatus, and repleniſhed with 
ſmall nerves and blood-veſlels; the third is a 
dry, rattling, ſplendid, and pellucid mem- 
brane or plate, without blood-veſſels; and the 
innermoſt is the vaſcular perioſtium of the tym- 
panum. This membrane is not naturally per- 
forated with any opening, fo far as I have been 
able to diſcover. It is conſtantly ſo ſtre:ched 
in the ſulcus or groove of the bony ring, in 
which it is contained, that there is no part of 
the human body to be found more tenſe or 
more tremulous than this. Upon the ſurface of 
this membrane, and more etpecially upon its 
conical cavity pointing inward, the ſonorous 
waves ſtrike, aſter they have received their laſt 
reflections from the auditory paſizge, by which 
the elaſtic fabric of this membrane 1s forced 
into oſcillation. 
$. 480. The foreſaid membrane is ſtretched 
over a cavity of the os petroſum, called the 
tympanum, which is, for he molt part, of a 
roundiſh figure, but not regularly ſo; being 
divided in its middle i into two by a promontory, 
and in the adult, is increaſed backward by the 
cells of the maſtoide bone, Which are abſent 
in the {otus, But alſo, in its upper and ante- 
rior part; He tympanum has hollow cells, and is 
lined with a vaſcular membrane, receiving 
ſinal Ade from the internal carotid, and 
from a branch of the artery of the dura mater, 
which laſt paſſes through a fiſſure in the aqua- 
duct, and it has others from the external arte- 
ries 
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ries of the tympanum and from the ſtyloma- 
ſtoidea. It is commonly full of a mucus, 
poured into it from the Euſtachian tube, and is 
divided by various membranes into a kind of 
cells. 

8 481. Within this cavity, three of the 
larger bones of hearing, together with a fourth, 
which is leſs, are ſuſpended moveably. And 
firſt, the mallezzs or hammer lies, with its up- 
per round head reſtiug upon the concavity of 
the tympanum, from whence the handle of it 
is extended down, acroſs the membrane of the 
tympanum, betwixt the innermoſt plate of it 
that lies next the tympanum and the internal 
dry plate before-mentioned (F. 479.), till, 
having reached as low as the middle of the 
membrane, it terminates by a very cloſe cohe- 
fon, with a broad extremity a little incurvated 
outwards. The ſame bone is, moreover, con- 
nected and ſuſtained by a peculiar ligament of 
its own, joining it to the longer leg of the 
incus ; and another membrane ſerves as a ſe- 
curity near the longer proceſs of the malleus. 
This bone drives outwards the membrane of 
the tympanum, which is ſpread over the ſhorter 
and conical proceſs of its handle. From the 
ſame place of this bone a broad, long, and 
flat proceſs, goes out forward into a ſulcus of 
the tube. It is articulated with the incus by 
two heads, having protuberant lines with a 
ſulcus in the middle, and all of them ob- 
lique. 

F. 482. In the malleus, are commonly de- 
{cribed three muſcles, the firſt aud internal of 
which, 
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which, called tenſor Hmpæui, being the lorgeſt, 
is lodged in a particular groove within the 
tube, with which it proceeds parallel, and bend- 
ing round a pully, is inſerted by its tendon 
outward into the beginning of the handle. 
The ſecond muſcle ariſes from a ſulcus, but ex- 
ternally in the ſame tube, is ſhorter than the 
former, and carried back almoſt in the ſame 
manner, but. without being reflected, it ad- 
heres by a conſiderable extent to the longer 
proceſs. The ird muſcle of the malleus, 
which ariſcs irom the auditory paſſage, paſſes 
through a notch in the broken or interrupted 
ring of the tympanum, and is inferted juſt by 
the ſhorter proceſs into the malleus; and this, 
which is, by ſome, ſaid to relax the membrane 
of the tympanum, has never been found or ſeen 
neither by myſelf, nor by many other eminent 
anatomiſts. For the reit, by mcans of the 
tenſor of the malleus, the membrane of the 
tympanum is diſpoſed {or the hearing of weak 
ſounds ; as the other muſcle ſerves to moderate 
in too violent ſounds, by drawing the malleus 
from the incus; by which, therefore, the 
propagation of the ſonorous tremors is inter- 
rupted. If the membrane of the tympanum 
be broke, or the bones of hearing diſlocated, 
the perſon becomes, at firſt, hard of hearing, 
and afterwards perfectly deaf | This part is 
the ſcat of that ſlight hearing, which 1s pro- 
pagated through the bones of the {kull.] 

§. 483. The malleus returns the tremors 
impreſſed upon the membrane of the tympa- 
num, to the incus, which is a ſhort thick little 


bone, 
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bone, articulated with the former behind, by a 
broad ſurface, with two ſulci and a AN emi- 
nence. The ſhorter leg of this bone, whoſe 
little body is bifurcated, being ſuſpended by a 
ligament, is held firm into a : ſulcus proper to 
the bone. It deſcends a conſiderable length 
parallel to the malleus, and by a ſomewhat 
crooked cxtremity, 1s adapted to the fourth or- 
bicular bone, which it receives, convex on one 
fide, flatter on the other, and reſting upon the 
ſtapes, to which its protuberances are imparted. 

F. 484. The ftapes, aptly enough ſo called, 
from its figure, lies inclined, but more back- 
ward than forward, with a hollow head that 
receives the incus, from whence proceed two 
little crooked legs; but below, its oval baſis is 
occupied by a foramen or aperture of a correſ- 
ponding figure, commonly called the fengſtra 
ovalis, Here the legs, which are ſulcated in- 
wardly, are conjoined by a tenſe membrane at- 
fixt to the hollow baſis. This bone of the 
ſtapes i is covered by its own muſcle, which be- 
ing included in a bony papilla or caſe, ſends out 
a very ſmall tendon, which 1s inſerted under the 
incus, into the head of the ſtapes. Hence it 
ſeems to draw the ſtapes, that it may lie higher 
up, under the back part of the feneſtra ovalis, 
and paſs out of it before. Thus the nervous 


pulp of the veſtibulum, is preſſed by the vatis of 


the ſtapes, and by the air of the tympanum. 
'The whole courſe or ſeat of the ſtapes, 1s ſepa- 
rated from the reſt of the tympanum, by a 
membrane proper to itſelf. 


9. 455- 
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F. 48 5. There are various channels which 
aſs out from the cavity of the tympanum. The 
larger of theſe is that which goes out forward 
from the anterior ſide, betwixt the multiform 
and temporal bone, emerges and opens into a 
correſpondin gelli ptical arid diverging cone, part- 
ly membranous, and in part made up of carti- 
lages; it opens by a very ample elliptical aper- 
ture, turning inward and forward behind the 
nares, into the cavity of the fauces : this, which 
is called the Euſtachian tube, is lined with a po- 
rous membrane, full of cryptæ and mucous 
cells, continued from and like unto the mem- 
brane of the nares. This is the tube, which 
by the action of the circumjacent muſcles may 
be compreſſed and cloſed, and probably a little 
relaxed and opened again, by the circumflex 
muſcle of the moveable palate. By this canal 
the inſpired air enters into the tympanum to be 
changed or renewed, and the ſurrounding mu- 
cus of the little bones and other parts are this 
wy depoſited ; nor 1s it at all improbable, 
hat the air enters by this tube, to ſupport the 
1 when it is preſſed inward by the 
more violent ſounds; for ſounds themſelves, re- 
ceived into the mouth, are this way conveyed to 
the organ of hearing. In inſpiration, the air 
preſſes the membrane of the tympanum out- 
ward; and from thence proceeds that claſhing 
Or whiſpering noiſe, by which the hearing is 
obſcured, when the mouth is held wide open in 
vavening ; for then the air entering more abun- 
dantly through the cavity of the tube, to the 
tympa— 
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tympanum, ref ds the tremors of the external 
air. 

8. 486. Ls other paſſages lead from the 
ßen um to the lau, or innermoſt cham- 
ber of the ear. And again, the fencſtra ovalis, 
not covered by any membrac., . into the 
veſlibulium, which is a round cavity, iormed in 
a very hard part of the os petroſum, that lies 
near the inner part of the tym panum. In the 
ſame cavity, alto, open the five apertures be- 
longing to the the ſemicircular canals, Theſe 
are formed of a diſtinct hard ſhell, very firm 
and perfect, even in a fœtus, which being ſur- 
rounded with a ſpungy bone, are lodged in a 
cavity of the os petroſum ; which in adults 1s 
extremely hard, extended into large ſemicircles, 
which have an ample opening Pe irt thews, 
The larger poſterior and lower of theſe circles, 
IS perpendicular ; alſo the middle and upper one 
is placed towards the perpendiclar : but the 
outermoſt and leaſt is horizontal. The inner 
mouth or aperture of the uppermoſt of theſe, 
meets with the upper opening of the poſterior 
ring, and both join into one. 

F. 487. But the cochlea is a part ſtill more 
wonderful, ſeated in an inclined poſture, within 
the anterior portion of the os petrolum. Into 
one part of this cavity opens the veſtibulum, 
and into the other the ene ro'unda of the 
tympanum, which is concealed behind a pro- 
tubcrance in the bottom of the tympanum. 
The cochlea itſelf, is made up of a nucleus of 
bore, of a conical figure, with its apex inclined 


ward, divided by a mi iddle ſulcus, both through 
Vor. II. E its 
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its baſis and through its whole length, and per- 
forated with innumerable {ſmall foramina into 
the tubes which are called ſcalæ. About this 
nucleus are wrapt two turns and a half of a 
canal, which even in the fœtus is made up of a 
diſtinct ſhell-like ſubſtance, peculiar to itſelf; 
and in the adult is united into one, with the ad- 
jacent bone: and this winding canal diminiſhes 
gradually in a conical figure, from the two 
forementioned openings wards the tip of the 
nucleus, and 1s bilocular, or made up of two 
apartments, divided by a partition, called /amella 
ſpiralis. This, at its larger end, is bony, and 
extended out of the nucleus, at right angles, 
into a cavity; is ſtriated and every way wrapt up 
by the internal perioſtium, as in a capſule. Ano- 
ther external part hereto belonging, is a mem- 
brane which likewiſe divides the canal : thus 
there are formed two diſtinct ſemicanals, called 
ſcale ; the interior and poſterior of which be- 
gins from the feneſtra rotunda, where it is ſhut 
by a membrane; and the other begins before, 
from the veſtibulum. In the tip of the cochlea 
is formed a third funnel-like cavity, which 
opens into the ſcalæ by a ſmall tube, and com- 
municates with them on each ſide; but in ma- 
ny bodies it alſo communicates with the cavity 
of the bucket, that is filled with the nerve. 

8. 488. The blood-veſlels of the outer ear 
come from the proper auricular branches of the 
temporals; thole to the membrane of the tym- 
panum are either from the temporal, from the 
ſtylomattoideal, or from both; thoſe of the 
mcatus auditorius come from the former; thols 
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to the tympanum, were deſcribed (F. 480.) and 
the veſſels belonging to the veſtibulum, coch- 
ca and ſemicircular canals, are from the verte- 
brals, and ſtylomaſtoideals. 

§. 489. It now remains, that we deſeribe the 
nerves deſtined to the ſenſe ot hearing, of which 
the principal is that called the ſeventh (F. 371.). 

This nerve enters into the internal auditor 
ſinus of the os petroſum, in the blind end of 
which it divides, ſending off the ſmaller up- 
ward, throagh the opening of a canal in the 
ſinus; whence paſſing tranſverſely, itisafterwards 
bent behind the tympanum; in this part deſ- 
cending, it gives off a branch through a pecu- 
liar channel to the tympanum, which aſcends 
betwixt the malleus and incus, and goes out of 
the tympanum, through a fiſſure behind the ar- 

ticulation of the lower jaw, afterwards inſertin 
itſelf into the nerve of the tongue (S. 449.) the 
reaſon of which ſecret communication is ob- 
ſcure, but ſerves to explain the conſent of the 
teeth, ſet on an edge by ſharp ſounds, a removal 
of their pain by burning the ear, &c. The reſt 
of the nerve eſcaping by the ſides of the ſtyloide 
proceſs, is diſtributed through the external ear, 
the parotid gland, a large part of the face, and 
upper part of the neck, both cutaneous and mul- 
cular; and in the face forms numberleſs inoſ- 
culations, both betwixt its own branches, as well 
as with thoſe of the firſt, ſecond, third, and 
fifth pair; and it likewiſe communicates with 
the eighth pair, and the third cervical pair. But 
to the immediate organ of hearing it ſends either 
no branches, or at leaſt very ſmall ones. The 
E 2 outer 
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outer ear again receives other nerves in its fore 
part, from the third branch of the fifth pair, and 
in its back part to the ſecond and third of the 
cervicals. 

F. 499. But the /of? portion of the auditory 
nerve ariles larger, but more obſcure, from the 
fourth ventricle of the brain itſelf (F. 371.) and 
enters by very minute threads through exceed- 
ing ſnail holes of the inner auditory ſinus, 
which go in part to the veſtibulum, and i in 
part to the cochlea. The branches in the veſ- 
tibulum, form a pulp-like tender membrane, 
which is every way extended through the ſemi- 
Circular canals, The other part entering the 
cochlea, has an obſcure termination. 

Wa, 497. With reſpect to the nerve, which is 
ciltributed through the veſtibulum, and ſemi- 
circular canals, there is no doubt . it is ſtruck 
by the tremors of the external air, propagated 
to the ſtapes, from whence the tremors imme- 
diately pats: through the oval feneſtra, to preſs 
upon the naked pulp of the nerve. That part 
of the nerve which enters the cochlea, is alto- 
-2ther bie GH in its termination, alt hough | it be 
probs able, that ſmail branches from thence paſs 


thro! azh the little foramina (8. 487.) to the pe- 


rioſtium of the coct]: 2a, and to the membra- 


nous part of the ſpiral partition. Whether or 
no the traniveric nervous flaments paſs out from 
the nucicus of me 1 8 all the way | ſucceſ- 
ſively ſhorter through the ſpiral plates? and 
janiſm, it becomes the or- 
curious queſtions, which 
ve are yet hardly able to retohe from anatemy; 
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trough this ſeems repugnant to the courſe which 
we obi crve nature takes in brute animals, in 
birds, and in fiſhes, who all hear very exquiſitely, 

without any cochlea. However this may be in 
= human body, 1t 1s there probable, that the 


ſpiral plate, ſpread full of nerves, is agitated with 


tremors from the oſcillations of the membrane 
of the tympanum, by which the air in the ca- 
vity of the tympanum 1s agitated, fo as to preſs 
the membrane of the round feneſtra, which 
again agitates the air contained in the cochlea. 


d. 492. The preceding conjecture 1s indeed 


elegant, fince the ſpiral plates make up a tri- 
angle, ending 1n a ſhort point towards the tip, 
by which it may be conceived to contain an in- 
finite number of nervous cords, continually 
ſhortening in their length; and by that means 
adap: ed an harmonical uniſon or conſonance, 
(F. 454.) according to the variety of acute and 
crave ſounds, ſo as to tremble together at the 
ame time with moſt of them; "namely, the 
longeſt cords in the baſis of the cochiea, with 
grave ſounds, and the ſhorteſt cords nearer the 
tip or apex, with the ſharper ſounds, [he- 
ther founds are perceived in the middle ſemi- 
circular canals, which yet are ſaid to be ablent 
in the e lephant 71 

§. 493. From what has been ſaid, it appears, 
that the elaſtic waves or tremors of the air, ar- 
rive through the outer car and auditory paſſage, 
to the membrane of the tympanum ; and Fel 
tnence the tremors are more accurately convxey. ed 
through the ſmall bones, in two ways, to the 
veltibulum ; but in a more confuſed Uncertain 
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manner through the air of the tympanum, to 
the round feneſtra and cochlea. Of more than 
this we are not certain : but by undoubted ex- 
periments, tremors, and even elaſtic ſounds com- 
municate themſelves by the internal euſtachian 
tube, and through all the bones of the ſcull, ſo 
as to impreſs their force upon the auditory nerve. 
The diſtinction of ſounds, as to acuteneſs and 
gravity, doubtleſs procceds from the celerity of 
the tremors excited in the hearing nerve, ac- 
cording as they ſucceed each other more ſwiftly 
or llowly, in a ſhort time; in order to which, 
it is not neceſſary the mind ſhould number 
them; tis ſufficient that ſhe perceive their num- 
bers to be different, and that this difference ex- 
cites a variation in her thoughts and ideas thence 
ariſing. Whether the harmony or agrecable- 
neſs of ſounds ariſes from the number of parts 
founding together in uniſon? and whether 
the mind, ignorant of herſelf, numbers the de- 
grees of conſonance, ſo as to pleaſe herſelf in a 
majority of them? theſe are queſtions denied 
by the moſt expert muſicians, who make it ap- 
pear, that there is an agreeableneſs, and that 
very conſiderable, in ſounds, approaching the 
leaſt to a conſonance, and which lies in a pro- 
portion very difficult to determine. Why ſounds 
often become too ſharp for the ear? Our audi- 
tory nerves ſeem to be ſtrained upon the ſpiral 
piates, in ſuch degrees as to be in danger of 
breaking, after the manner drinking glaſſes 
may be broke by ſharp ſounds; and as the hear- 
ing is ſometimes almoſt loſt for a while, by the 
violently 
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violently ſhrill whiſtlings of the inhabitants of 
the Canary iſlands. 


REMARK. 


This loud whiſtling that benumbs the ear for a 
time, is performed by fixing the firſt joints of the 
index and middle finger, at about half an inch 
aſunder, upon the lower inciſive teeth, which ſerve 
to cut the wind thus blown violently thro? a ſort of 
tube, of about half an inch cubical ; whoſe ſides 


are the two fingers, met by the lips above and be- 


low. Thus the air, ſtrongly cut by the lower 
teeth, whiſtles infinitely louder than when cut by 
the ſoft lips only; ſo that it may be heard two or 
three miles: and if this tube be over-blown, it 
will ſtupify any ear, or even occaſion a temporary 
deafneſs to ſome ears, that may have the organs in 
a certain degree of tenſion ; much as looking at 
the ſplendid noon ſun, will cauſe a ſhort blindneſs 
in weak eyes. 


LECTURE XVII. 
Of toe Sight, 


8. 404. 8 the organ of hearing perceives 
% the tremors of the air, ſo the 
ſight perceives thoſe of light; and as the firſt 
conſiſted chiefly of bony organs capable of mak- 
ing a reſonance : here, on the contrary, the 
greater part of the eye is compoſed of pellucid 
humours, capable of refracting the more ſubtle 
medium of light: but the complexity of this 
organ was neceſſary for the defence of its ten- 
der parts, and from the diverſity of the ſeveral 
humours, to be contained each in their proper 
coverings or integuments. 
§. 495. Outwardly, a defence 1s afforded to 
this organ by the eye-brow or ſupercilium, 
which 1s a protuberance of the ſkin, ſuſtained 
by muſcles, at the bottom of the forehead, full 
of thick hairs, marſhalled in a regular order, 
and capable of being pulled down by the action 
of the frontal, corrugator, and orbicular mui- 
cles, ſo as to afford a ſhade to the eye in too 
ſtrong a light. After this office is finiſhed, the 
eye-brow 1s raiſed again, by the inſertion of the 
frontal muſcle, thin and fleſhy, immediately 
under the continuous ſkin, into a tendinous cap 
faſtenened to the ſkull, which cap being of a 
large quadrangular figure, is drawn backward 
by the occipital muſcle. A depreſſion of the 
eye-brow ſerves alſo to expreſs concern of this 
| mind ; 


— — 9 


Of the Sight. oy 
mind; as an elevation of it denotes the mind to 
be in a ſerene quiet ſtate, This guide allo con- 
duces to throw off the iweat and retained duſt, 
or the inſects which might fall into the eye. 

§. 499. The exe-lids or paipebre, ere placel 
ſtull nearer guards beſore the eye. Here the 
folds of the ſkin, which are thinly extended, 
from that of the face, run out in a confiderable 
1 and are reflected back with the cellular 

ubſtance, interpoſed betwixt the outer and in- 
zer plate, the latter Of which becomes then a thin 
vaicular membrane, and therefore of a red co- 
lour, extended before the globe of the eye, and 
ſoread 3 in its foremoſt part upon the ſclerotica, 
under the denomination of COnjuneliva tunica, 
This production of the ſkin is every where co- 

vered by another of the cuticie, even where it 
is cloſely conjoined with the cornea. The up- 
per eye-lid is larger and more moveable ; the 
lower is ſmaller, and rather obſequious to the 
motion af the other parts, than moved by any 
particular ſorces of its own. The aerves which 
give ſeniibility to the eye-lius, are numerous, 
from the firſt branch of the fifth pair, and like: 
viſe from the ſecond; and they abound with 
arteries from the ophthalmics, and from the 
branches of the temporals, internal maxillarics, 
iniraorbitals, and others of the face. 

8. 497. That the eye-lids might ſhut toge- 
ther more exactly, they have each ol chem a 
cartilaginous arch, called fagſus, upon their mar- 
gins, which meet together, which is hender, 
of a lunar figure, extenuated outward, and 


ſerves to hinder the eye-lid from falling into 


vr wrinkles, 
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wrinkles, white it is elevated or depreſſed, The 
elevation of the upper eye-lid is performed by a 
muſcle, called, from its office, and ariſing from 
the dura muter, where that departs from the optic 
nerve and degenerates into the perioſtium of the 
orbit; from thence the clevator muſcle gradually 
ipreading, is extended by its expanſion to the 
tarſus. This elevator is conſiderably aſſiſted in 
its action, by the frontalis, and by various con- 
nections with the orbicularis, drawn up or di- 
lated by the former. The upper eye- lid is de- 
reſſed by the cr61caiaris muſcie, which is broad 
and thinly ſpread round the orbit, under the 
{kin of the eye-lids, to each angle of the eye, 
which ſerve as fixed points to this muſcle ; and 
it adheres to the os frontis, where that bone 
joins the upper jaw, and then its fibres are in- 
ſerted into the os frontis, and neareſt parts of the 
upper jaw. The fame muſcle ſerves to elevate 
the lower eye-lid, and covers the eye in ſuch a 
manner that no duſt or light can enter it in ſleep. 
The lower eye-lid is depreſſed by a double por- 
tion of fibres, inſerted into the upper lip. Fi- 
nally, that the protuberant margins of the eye- 
lids might not injuriouily beat againſt each 
other, the c:/:a or rails of hair are placed ſpread- 
ing outwards, in a row, from the edges of the 
eye-lids, of different lengths, which by croſſing 
each other make a blind or ſhade. Theſe are 
of uſe in more diſtinct viſion, by excluding 
the extraneous or more ſcattered rays, when we 
require a diſtinct repreſentation of any object. 
Y 495. That the eye-lids rubbing againſt 
each other, might not grow together, they are 


ſupplied 
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ſapplied with a row of eb, giandules, firſt 
noticed by Meibomius; namely, about thirty little 
gut-like cells, or more in each cye-lid, placed in in 
general, according to the leng th of the lid, 
without ever branching, but compoſed of pecu- 
lar blind ſinuſes, which end at! ſt in one [ach 
ſer pentine duct, opening 4 a mouth in che 
margin of the eye-lid itſelf. Thee diſcharge 
a ſoft liniment, which mixes and watkes of 
with os tears. 

But the perpetual attrition of the 
eye- a; aſcending and deſcending a, ini: the 
globe of the eye, is prevented by the d nee 
humour, called fear, which preterve allo the 
tendorne's of the meinbranes and of the cornea, 
and ſerve to waſh out any in! &s or other ſharp 
corpuſclds. Theſe form a ;aline e liquor, 
that may be evaporated, and never s to be 
poured over the anterior ſurface of the che, but 
never runs over the cheeks unleſs collected to- 
gether in a larger quantity, from ſome cauſe. 
This liquor is exhaled partly from the arteries 
of the corjunctiva, as we ſee from an imitation 
of nature, by injecting water; and it is in part 
believed to proceed from a gland ſeated in a re- 
cels of the orbit of the os frontis, ſomewhat 
hard, and of the conglomerate kind, tntermixed 
with tat, and painted with many blood velic!s 
from the apthalmics and internal maxillaries; 
and interſperſed with many {mall nerves ariſin 
from a peculiar branch of the firſt trunk of the 
fifth pair. From this lacrymal glandule in 
horned cattle deſcend three, four or more viſible 
ducts, which open on the inner fide of the con- 

junctiva, 


Of the Sivle. 


tiva, upon the eye-lid ; but in man we 
are not ſulfici iently certain of theſe 40043 
r my own part, ] have never been able to 

T he f ſcparation of the tears is increaſed 

2 frequent contraction of 2 orbi- 


„ either from irritation, or ſome 
»:rowtfal paſtion, by vrhich means 65 tears are 
Ks over the Whole ſurface of the eye, and 


conjunctiva, which they waſh. 

F. Foo. After the tears have performed their 
oftice, ſome part of them flying off into the air, 
£:1e reſt. that chey might not offend by their 
quantity, are pr opelled IJ the orbicular muſcle, 
towards its origination next the noſe, to a part 

hich is the loweſt of The Fan margins; 
which not being furrounded by the tarſus, "does 

therefore not meet exactly together. Ilere a 
-aruwicle full of cebaceous h. airy follicles, of an 
oblons [10re, interpoſes and e parates ti; the meet- 
ing of the eye- Aids, at the ſame time Ali 
: liniment to thoſe parts which have none of 
the Meibomian ducts. Before this part is extend- 
ed a ſinall portion, like a little eye-lid, which 
deſcending perpc endicularly, joins the true eye- 
lids: but at UC beginning of this ſpace, betwixt 
the eye-lids, i in which the tears are collected, 
both in the upper and lower margin, a little 
papilla flands out, having each of them orc 
Opening, ſurrounded by callous fleſn, which are 
perpetually open, unleſs when convulfivel 
cloſed. This opening, which is called the 
pun&7u 7 {ochrymate, drinks up the tears from the 
ſinus, in which they are collected, and this 
partly by tubular attraction, and partly by im- 


pulſe, 
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pulſe, from the orbicular muſcle. If theſe 
points or openings are obſtructed, the tears run 
over and excoriate the check. 

&. 501. From the ſaid point or opening, pro- 
ceeds a ſmall duct, both from the upper and 
the lower eye-lid, much wider than the open- 
ing itſelf, but thin and included in the Kin that 
covers the caruncle; from whence going tranſ- 
vericly, they both join together, and are inſert- 
cd by two mouths near the uppermoſt part of 
the lachryn al jack : for thus is called a cavity 
formed in he os unguis and upper Jaw, lined 
with a membrane, which is at firt ] ligamentary, 
but afterwards red and pulpy, continued from 
the membrane of the nares, and is ſomewha 
of an oval figure. From the ſame ſacculus, is 
continued a duct, which deſcends a little back- 
ward into the nares, opening there by an ob- 
lique, oblong aperture, at the bottom of the 
meatus, covered by the lower os ſpongeoſum. 
Through this pa aſſage the ſuperitucr is tears 
deſcend into the noſe, which they in part 

zoiſten (S. 465.). [A muſcle is by ſome aſ- 
cribed to this tack ; but it is not vet ſufficiently 
Opel to enter the lift with the others. | 


§. 502. The globe of the ey, pre OPeriy 2 fo 
TN comp! ofied befoi e, but longer than it 15 
broad, is ſeated in the cavity of a beny orbit, 


vhich is almoſt of a NPR on figure, made up 
by ſeven bones, whic 1 are in the back part, and 
on the inner-fide perforated, or interrupted by 
large fiſſures, from 1 ns ES tac bones widend- 
ing forward, defend t thi cavity on all ſides. But 
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is on all ſides occupied by a very ſoſt fat, ſur- 
rounding the globe of the cye, that it may both 
fill and Lave a free motion within the orbit. 

d. 503. The eye begins from a conſiderable 
nerve, by the expanſion of whole coats or tu- 
lies, thoſe of the eye itſelf are compoſed. The 
origin of this optical nerve we have already 
deſcribed (F. 371.); and its progreſs is acroſs 
under the crus or footttalk of the brain, where 
it joins with its fellow neive from the other 
fide, and coheres therewith for a conſiderable 
length, by a large portion of medullary ſub- 
ſtance, but yet without intermixing ; ſo that the 
right nerve only bends tl. us to the right cye, 
and the left to the left eye, as we are aſſured 
from experiments. The nerve, therefore, thus 
enters the orbit a little infected, of a figure 
ſomewhat round, but depreſſed; and is inferted 
into the globe of the eye, not in the middle, 
but a little nearer to the noſe. 

$. 504. The nerve having reached the eye, 
depoſits the inner plate of its dura mater, which 
it received in the opening of the ſphænoida 
bone; and this being expanded and rendered 
thicker, makes up the firſt coat of the eye, 
called ſclerotica. The other outer plate of the 
dura mater, receding from the former, makes 
up the perioſtium of the orbit: but the pia ma- 
ter, which is in this nerve very diſtinct and full of 
veliels expands itſelf as before, ſo as to form a 
thin dark coloured lining to the Eg The 
rem ining inner medullary part of the nerve, 
continued from the brain, 5 divided into fi he 


ments by the cellular ſubſtance, appears at firſt 
ontracted 
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contracted into a depreſſed white conical pa- 
pilla, after which it is again expanded upon the 
inner membrane of the eye, ſo as to form the 
reli na. 

8. cog. The ſclerctica is in general white, 
tough, and furniſhed with few veſſels, reſemb- 
ling the nature of the cutis or ſkin, of a figure 
completely enough globular, but compreſſed or 
flattened before, and of a greater thickneſs back- 
ward; to the fore- -part of ; this globe, cut off cir- 
cularly, is prefixt obliquely, a portion of a more 
convex or leſs ſphere, pellucid and made up of 
many ſcales or plates, repleniſhed with a clear 
water and pellucid veflels, very difficult to de- 
monſtrate; this part, which is extremely ſen- 
ſible, and almoſt circular, yet broader at the 
noſe than towards the temples, is termed the 
cornea, through which the light paſſes into the 
eye. This oreedily imbibes water, and ſweats 
it out again. Before the anterior and flatter part 
of the ſclerotica, and allo before the cornea, the 
conjunctiva is detached from each of the eye- 
lids, and cloſely conjoined by a proper cellular 
ſubſtance, that may be inflated (F. 495.), which 
is repleniſhed with veiicls, partly red, aud partly 
pellucid continuations of red ones. 

§. 505, The origination of the ch:rordes, is a 
white circle, terminating the ſubſtance of the 
optic nerve, in that part where the rctina and 
the central artery are expanded from it, and 
pertorate it by many fmall foramina. From 
hence it ſpreads within tae fclerotica, concen- 
trically adhering thereto by a 8 ſubſtance 
and many Veliets, Willich enter from the cho- 

roides 
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roides into the ſclerotica. This membrane is 
outwardly of a brown colour, but inwardly of 
a more ruſſet brown, or almoſt black, both 
which colour and ſurface are ſeparable by mace- 
ration, the innermoſt being diſtinguiſhable b 
the name of tunica Ruyſchiana. When this has 
extended itſelf as far as the beginning of the 
pellucid cornea, it there joins itſe elf more accu- 
rately to the ſclerotica, by a cellular ſubſtance, 
from whence going off almoſt circutarly in a 
different courle, it "for ms a kind of rim, callcd 
orbiculus ciliaris: namely, the coat, which was 
before pnercatly expanded, now ſubtends cir- 
cularly from the arch of the cornea, a little con- 
vex outwardly, and with a deficiency in its 
middle; from whence a circular parallel por- 
tion 1s A out, ſo as to form a foramen or 
has: called the pupil, which 1s ſeated nearer 
towards the noſe, and 1s larger toward the 
temple, The anterior part of this round rim, 
is called the 7r7s, and the back part ſeparable 
from the former, by maceration, is from the 
colour with which it is painted, called 2. 
U pon both ſides appear numerous ſtripes, extend- 
ed Us de rays of various colours, in ferent 
people; but the concentrical lat fibres of 
the pupil are neither viſible to the eye, nor by 
the microſcope, not even in an ox, as far as I 
have been able to obſerve; only there is one 
diſtinct ring of obſcure fibres in the body or in- 
ner margin of the uveal circle. In the human 
fetus, and in chicklings of the egg, tne pupil 
is cloſe ſhut; ſo that the iris extended: makes 
up a perfect circular plain. The other part of 
2 
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the circle which ſurrounds the pupil, is vaſcu- 
lar. This by degrees contracts itſelf after the 
birth, and leaves a free paſſage for the rays to 
enter through the pupil. 

§. 507. Behind the uvea, from the ſame 
circle, by which the choroides and ſclerodca 
join together and outwardly adhere to the cor- 
nea. ariſe thick ſtripes, extended from the cho- 
roides, elegantly wrinkled with parallel veſſels, 
ſpread under them, which are coizjoined by tea- 
ther-like looſe and thin footitalks, into the re- 
tina, every way ſpread with a good deal of 
black paint, and departing, after tie manner of 
a perforated ring, inward from thc tunica cho- 
roidca, they ſpread upon the vitrious humour ; 
and laſtly, adhere to the capſule of the cryſtal- 
line lens, and are called by the name of the ci- 
liary ligaments, | The origin of the black pig- 
ment we are as yet unacquainted with; nor can 
any glandules be found, which ſome have al- 
ſigned for its ſeparation. 

$. 503, But the vetina, which is truly a con- 
tinuation of the medulia, from the optic nerve, 
is next expanded into a ſphere concentric, with 
the choroides extremely tender, and almoſt of a 
mucous conſiſtence, diſſolvable by a blaſt; and 
this immediately embraccs the vitrious body. But 
when the retina has extended itſelf as far as the 
ciliary proceſſes, it follows their courſe, making 
their ſtripes and ſmall arteries its foundation or 
ſup; Dort, in its courſe to the cryſtalline lens, to 
the capſule of which it adheres; and if we may 
believe the obſervations of ſome anatomiſts, 
ſprœads upon its ſurface. To my enquiry, there 
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telves, elegantiy figured and contorted. Be- 
twixt the cryſtaline leaves, is allb contained a 
pellucid liquor, which, in old age, tuins to a 
yellow colour. The innermoſt ſcales lie cloſer 
together, and form, at laſt, a ſort of continued 
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body trom thoſe Of tne reti. la; and the veins re- 
turn in co: npany v vith those of the ciliary liga- 
ment, §. 507.) This who'e lens is contained 
in a {trong, thi CK, cla e capſule of a pellucic d 
membrane, which is nden backward by the 
uvea, and ſuſtained] by the cli: ary proceſ.: in- 
ſerted into it (F. $07.). There is alſo a cellular 
circle ſurroundings the lens, formed by the two 
plates of the vitrious membrane, the joremoſt 
of which adheres to the lens by a road 2 

cle, and thc innermoſt is nt bet uind th 
lens, together witly its capſule; by which means 
a ſpace is formed, w nich, by inflation, re- 

ſembles a ring. 

§. 511. Laſtly, the aqguers humour, which 
is extremely clear wad fluid, a and renewed again, 
if it be let out, is ſeated in a ſmall ſpace of a 
curve-lined triangular figure betwixt the uvea 
and cryſtaline lens, and in a larger chamber 
that is before betwixt the iris and the cornea, 
eems to exhale om the ſmall 

Iris, uvea, and c lliary proceſſes, 
being again abſorbed into ſmall veins of the 
ſame parts while ſome Portion of it is drunk 
up and exhaled through the cornea. This 
5 humour 
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humour alſo waters the uvea and capſule of 
thc :ens. 
$. 5:2. The eye, thus framed, is outward- 
|- {urrounded with muſcles, for its government 
aad direction. Namely, into the circle of the 
ſclerotica, Wich is next to the cornea, are in- 
ſerred jour ſtraight mulcles, ariſing from the 
mater of the optic nerve at the bottom of 
| 115 where, departing from the nerve, 
W „ chere With the perioſteum, forming, as 
it were, one circle; from whence, going for- 
ward, their bellies lie round the bulb of the 
eyc, and terminate again by their aponeuroſes, 
meeting together in another circle into the ſcle- 
rotica. Ot theſe, the clevator is the leaſt, and 
the abductor the longeſt. The office of theſe 
muſcles appears very plainly in each of them 
apart, ſince, being bent round the convex bulb 
of the eye, as about a pully, they muſt, of 
courſe, elcyate, depreſs, or turn the globe of 
the eye, either to the noſe or to the temple. 
Moreover, two of them, acting together, may 
turn the eye in a diagonal betwixt the former 
directions, as upwards and outwards, upwards 
and inwards, &c. Laſtly, when all the four 
ſtraight muſcles are contracted together, there 
is no doubt but they draw the whole eye to- 
wards its origin within the orbit, by which 
means the cryſtalline lens 1s moved nearer to 
the retina. 
$. 513. But the two 9b/igque muſcles of the 
eye are of a more compound fabric; the upper 
of theſe, ariſing together with the recti, is 
long and lender, aſcending forward to a notch 
in 
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in the os frontis, which is completed by a 
double ligament, cartilaginous on each fide, 
and hollow in the middle, almoſt quadrangular 
for ſuſtaining the tendon of the muſcle. 
Through this canal paſſcs the tendon of the 
obliquus ſuperior, which being again reflected 
backward and dowaward, included in a cap- 
ſule of its own, is inſerted into the globe of 
the eye behind the ſtraight muſcles. This 
draws the globe forward and upward, in a 
manner out of the orbit, that the eye may take 
in a larger field of viſion; it alſo turns the 
papil inward and downward. The other 
lefſer obligue muſcle, ariſing from a ſinus of 
the lacrymal foramen in che upper jaw, aſ- 


cends immediately outwards from the os un- 


guis round the globe of the eye, and is in- 
ſerted by its tendon into the ſclerotica behind 
the external rectus; whence it appears, on its 
part, to turn the eye downward and outward, 
and of courſe contrary to the former to direct 
the pupil upward and inward. 

F. 514. But there are other more minute 
muſcular motions performed in the eye, which 
pre-ſuppoſe a knowledge of the nerves be- 
longing to this organ. And firſt, we have 
already ſpoke of the optic nerve (F. 503, 504.). 
The fourth pair gocs only to the larger oblique 
muſcle, and the tixth pair belongs to the exter- 
nal rectus. The third and fifth as r produce 
the principal nerves in the eye; and of thele, 
the firit branch of the fifth produces the oph- 
thalinic nerve, and (ends off a fmall nerve from 
its entrance into the orbit, to the eyc-lid and 


1333 lacry- 
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lacrymal glandule; it the 2 conjoins with the 
ſecond branch of the 1 eth pair, and with the 
temporal branch of the third and fifth pair. At- 
ter ha wing entered! into Une orbit, its trunk di- 
vides into two O; or WI ich the . per and larger 
abdivides into two, ich 3 are l upon the 
forehead and eyelids : but he” lower, going 
inwards above the optic nerve, ſends out long 


N 


ſlender filaments to the outer part of that 
nerve, which, joining with another filament of 
the third pair, makes v; 7 the ophtaaimic gan- 
glion. Finally, having given off a nerve, run— 
ning to that of the noſe (F. 4.5%), it is then 


ſpent upon the parts of the internal angle of 
the eye. 


F. 515. But the principal dignity of the 
third pair lies, in giving off a branch upwards 
to the ſtra ght muſcles of the eye, and to the 


eye-lids ; and then, going torward with its 
trunk under the optic nerve, it ſends out three 


branches together to the lower and leſs obl:que 
and to the internal ſtraight muſcle ; after this, 
or often beſore, (from its trunk, and ſometimes 
from a branch of the lower obliquus) aſcends 
out another ſhort and much thicker nerve, 
which ſometimes joins the root of the fiftl 
(F. 5:4.), or is ſometimes ſolitary, which 


2 
under the abductor muſcle, conſtantly forms 
the oval op!faimic ganglion. From that g gan- 


glion, and 101 metimes from the trunk of the 
third or fifth, go out four or five ciliary nerves 
in a e Courſe, playing 1oune the optic 


nerve in their courſe to the globe of the eye, 


Wheie they enter the lee almoſt in its 
middle, 
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71 
middle, in company with is longer final ar- 
teries or veins; and nn clan. ce ſtraighit 
forward through the choroides, they y paſs i 
bly to the iris, and ſeemingly to th e Cill: ry 


1 «| 
* —\ 14 * T "a. Th m ©. 
proceſſes. Upon theſe ne 


rocs, depcnqds mani- 
feſtly the ſenitbuity of the iris, which con- 
t.acts iclelf in all the ſtronger degrees of light, 
and dilates itfelf in all the weaker de ITCCS 3 
and from 105 ce too the pupil is enlarged, in 


ged, 
Viewing all remote objects, as it is contracted 
maller when We look at things very near the 
che. The cauſo 8505 he dilatation ſeems to be 
an abatement of tae powers reſiſting the aqueous 
humour; as we ſce, "for exam ple, in the dila- 

tation that enſues from weakn' cls, fainting, or 
death. The conſtriction is, indeed, more ob- 
dure, or perhaps aritcs only from a ſtronger 
infus of humours into the colourleſs veſſels of 
the oo by which the ſaid veſſels are extended 


together with tlie iris, Which 1s thereby clon- 
gated, ſo 2s to ſhut up the greater part of the 
pupil. In children, the bil is more ſenſible, 
and more evidently contracted or dilated; but 


4 


callous, it becomes, at laſt, al moſt inmove- 
able. Other Faller nerves are extended from 
the lame ganglion to the iclcrotica, 

F. <16. Abbe more obſcure and leſs eaſil 
de ak motion 1n the TAR is that of the 
ciliary proceſſes 6 507.), which, lying in- 

cumbent upon the furrows of the vitrious 
membrane, ſcem, by their action, to preſs back 
hat body, ſo as to bring the lens forward, and 
ſeparate or remove it farther from the retina, 


F 4. | As 


in old people. the parts cf the eye, growing 


| 
| 
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As for any ſphincter of the pupil, or a con- 
ſtrictor of the cornea, mentioned by ſome 
writers of note, or even moving fibres, which 
others have imagined proper to the cryſtalline 
lens, they are in no wiſe ſupported by anatomy, 
nor are they conſiſtent with the perpetual hard- 
neſs of texture, obſervable in the lens and cor- 
nea of moſt animals] 


. £17, Moreover, to the hiſtory of the eye, 
belong: a deſcription of the veſſels, which, in 
this part, have a beautiful fabric. But all of 
' thoſe which belong properly to the ſeveral 
parts of the eye itſelE, come from the cp/thal- 
mic artery, a branch of the internal carotid 
(F. 336.). This, creeping along under the 
optic nerve, ſends out, as principal branches, 
the upper and lower cijiaries, one or more ; the 
lachrymalis, from whence the poſterior running 
to the noſe, and internal part of that belonging 
to the ee of the tarſus; atterwards the muſcu- 
laris inferior, the anterior recurrent to the noſe, 

the uppermoſt muſculares, and the palpebralis; 
from whence, with the former branch, ſprings 
the arch of the tartus. Laſtly, it goes out for- 
ward to the face and adjacent parts of the noſe. 
But the ophthalmic branches, belonging to the 
inner fabric of the eve, are the poſter; or and 
middle ciliarics, which, ariſing from the trunks 
before- mentioned, and playing round the optic 
nerve, in four or more branches, in a ſerpentine 
courſe, go partiy in with the optic nerve at its 
Frſt entrance, and are partly extended further 
to near the middle of the ſclerotica, here they 
tend in twenty or more little arteries to the 
cho- 
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choroides, which make firſt beautiful ramifi- 
cations upon the external ſurface of that mem- 
brane, round and like the branches of trees; 
from whence they procced inwardly in a more 
direct courſe, and extend ſome of their branches 
as far as the coheſion of the iris, with the cor- 
nea and choroides (F. 506.) ; and here each 
branch, dividing to the right and left, and in- 
termixing with others of the fame kind, at laſt 
go to complete the arterial circle of the uvea. 
S. 518. But to the compoſition of the fame 
circle, concur many other ſmall arteries; as the 
anterior ciliaries, which, ariſing from the muſ- 
cular branches of the ophthalmic, near the 
origin of the pellucid cornea, perforate the 
ſclerotica by twelve or more branches, and to- 
gether make up the circle of the pupil. From 
that circle, and likewiſe from the fore- men- 
tioned arterial ciliary arteries, independent of 
the middle circle, are diſtributed veſſels, both 
on the anterior face, which makes the iris, 
and on the poſterior face of the uvea, toge- 
ther with the ciliary proceſſes; the veſſels are 
diſtributed, both ſtraight and ramified ; the 
Iris is full of a liquor of a bluiſh colour, other- 
wiſe brown ; and the uvea is ſpread with a good 
deal of a black paint, without which it is na- 
turally white, and ſends {mail pellucid branches 
even into the chryſtalline lens, as I have truly 
leen. 

8. 519. But from the ſame ophthalmic and 
its trunk, or from the lacrymal branch, or 
from one of the ciliaries, one or more branches 
enter into the optic nerve ; the principal of 


13 
theſe, 
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theſe, being ſingle, penctrates through the me- 
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C. 520. Ihe deln of the eye, in general, 


- 1 1 . er 8 l er 
being branched like trees in the choroides, 
1 , k ED ; + 1 - 
CON3U1CE put itte 10 ns 297 | tion Of the Circle 
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Of the uvei, They arile from 2 ophthalmic 


? R124 1 , 
velnn, Which lere con nes from the vein of the 


- 
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face, and, £9 Ne out of, or under die bony or- 
bit, is 10{ited: into the cavernous ſinus. The 
internal veins of ihe eye are fewer in the mid- 
dle of the [C:crotica, which they perforate wit! 
larger trunks, and form buſtes or trees, ſome- 


what bigger und 1 more anterior than thoſe of 
2 ries; wins another vein perforates the 
center of the optic nerve, and is ſpent in the 


43 a+ wi 
retina Uke the artery, The pellucid or watry 
veſiels differ {ot in their courſe, from thoſe 


which convey blood. There are wy lympha- 
tic veſſels ſaid to have been ſeen by ame un the 
retina. but the obſervation has A becn often 
enougn repeated for us to depend on. 

+ 


8 


S £21, So far, with \ reſpect to the anatomy 
of the eve; but that the action of this Organ 
lies 


* 
. 
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w) 7 
lies wholly in the reception of light, excepting 
only a few doubts, appears very plainly fron 
, 3 : ' 
piyhoa. and mech amical experiments. Ligtt 
then is a matter citner the {ame, or very xcarly 
approaching to that of fire (F. 2.), extremely 
Zuid and ſubtle penetrating throug hs all even 
the hardeſt bodics, without receiving altera— 
tion from any length or diſtance in is courte, 
moving with ſuch a very great velocity, as to 
run through the great orb to us in the ſpace 


OF about fixteen minutes and an half. The 


= 


light we have in our atmolphere proceeds ei- 
i 1 55 12 i 5 . 1 — 
her from that of the ſun, whoſe body e 
Y ' 1 
| , In right 


0 have the power of ipelling to us 

ines, the Niatter of light, which is con fuſedly 
ſpread around, or elſe it proceeds from fome 
other ignited point or lacid boiy; from 


Vence the rays Is ad every way, as from a 


n 1 My + 


center to all points of a large ſphere, fo as to {ail 
upon the KN Ot Oc Fea from hence again 


it is reflected into the eye from the enlightened 
lurfaces in FRE 3 to that of their 285 
dence, ſo as to render the bodies, from whe ce 
it thus flow to the eye, both vilible and of 
lo me colour, 


d. 522: is now ſuſſiciently evidenced from 
Xperim _ that liglit is compoled of rays in 


1 A t lin, 8, almoſt without any phyſical breadth 
or thickne "YL and yet that each of theſe rays 
are again ſeparable into ieven other permanent 


1 


and immutable rays Of. a leſier Kid. The 


E thei See” has at 
known properties of theie rays are, that ail of 
them, conjoined together, n a. White 


beam, Which, being retracted by the minute 


rat 
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ſurfaces of bodies, are ſubdivided into rays of 
a red colour, which are more conſtant or per- 
manent, hard and leſs refrangible; next to 
which follow thoſe of an orange, of a yellow, 
green, blue, and indico or violet colour ; of 
which thoſe are always weaker and more refran- 
gible, which are farther diſtant in order from the 
red rays. A ſhadow ariſes from a deficiency in 
the reflected rays. Thoſe primitive rays, va- 
1 compounded together with ſhade, make 
all the variety of colours. The colours 
b hen, which ſcem proper to bodies, ariſe hence, 
that the minute ſurfaces of their conſtituent 
ſolid particles, by which their pores or va- 
cuities are limited, do, according to the diffe- 
rence of their thickneſs, denſity, &c. reflect or 
ſeparate the rays of light, fo as to ſend more of 
one kind or colour to the eye than another ; 
whilſt mott part of the remaining rays are loſt 
by repeated reflections within the pores of the 
ſubſtance, ſo that the ſtrongeſt and thickeſt 
particles reflect a white colour; thoſe next, in 
denſity and fize, a red colour, till at laſt the 
minuteſt ſurfaces reflect a violet colour. Thoſe 
bodies are opake, which retain the rays with- 
in their ſubſtance, without permitting any to 
paſs through them; which ſcems to follow 
from the largenef⸗ and the number of the pores, 
to the ſides of which the light is atraGed, 
which pores are filled with ſome matter it has 
a power of refraction, different from t 1 d which 
the light ſuffers 3 the party of the bo ly it- 
ſelf. [ Theſe principles we embrace till a new 
theory, that places the diverſity of colours, 
Uke 
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like thoſe of ſounds, in vibrations of different 
celerities, ſhall be better eſtabliſhed; although, 
in reality, we are but Iittle concerned, as to 
our experiences, in this or any other theory.] 
$. 523. Theſe rays, falling obliquely upon 
the ſurface of liquors of various denſities, paſs 
through them with a change in their direction, 
by variouſly receding from, or approaching 
nearer, to a perpendicular ; and this 1s called 
their refra7gz. In general, the denſer the 
medium, the more are the rays bent towards 
the perpendicular, excepting only inflammable 
liquors, which, by a peculiar property, draw 


them more to a perpendicular, than in proportion 


to the denſity of the liquor. The proportions 
of the angles of incidence, to thoſe of re- 
fraction, are obſerved to be conſtant enough, 
ſo that the fine of the radius of refraction from 
air into water is to the fine of the angle of in- 
cidence, as 4 to 3; and in the radius, paſſing 
from air into glaſs, the fine of the incidence is 
to that of refraction, as 17 to 11; and from 
water into glaſs, as 51 to 44. 

§. 524. Rays, which come through the air 
with but little divergency, (as do thoſe of the 
ſun on account of their immenſe diſtance, or 
as, in general, do any rays that come from 
the diſtance of above 100 feet) falling out of 


the air upon a denſer body, are ſo refracted, as 


to meet together in one point, which is called 
their focus; and this point always falls within 
the axis or radius that is perpendicular to the 
{urface; whence it becomes permanent and 
unchangeable, ſo that the focus of ravs, paf— 

ung 
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ſing from air int daſphereof water, will be diſtant 
from the axis one ſemidiameter of the here. 
And in a globular gla { t will be diſtant a fourth 
but in a convex lens of 
dals, that is part of a ſphere not leis than 
thirty degrees, and equally conver, the focus 
e likewiiſe difrant one ſemidiameter, yet 


2 8 


ſo that the rays will meet not in a ſingle point, 
but in a little circle. 
F. 525. Therefore the rays of light, whe- 


her direct or inflected, fall, in fach 7 a manner, 

upon the tunica cornea of the eye, as to ae 
© rp cone betwixt the lucid point and 
he membrane upon which they are ſpread. 

zaſis of Which cone will be the fark of 
the Ea 8 and the aper in the radiant point, 
yet ſo that every ray in this cone may, without 
any enſeble error, be reckoned parallel with 

each other. Among theſe, there are ſome rays 
elected back from the cornea, without ever 
penetrating the : ſurjace 3 namely, all ſuch as 
tall upon that membrane, in a greater angle 
than that of forty degrees; and other rays, 
which enter the cornea, at very large angles, 

but Jets than DG, 0 mer, and fall Te betwix 
the urea and Ges of the cryſtalline lens, are 
the black paint t that 2 nes 


, * % EY 'v . % * 1 

he urea (F. 506.), and the ciliary proceſſes 
! f *ASIO | 1 

hoſe rays only TY upon the 
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{Ur;iace Or the lens, vhich enter the e at 
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ſmall angles, not much diſtant irn the per- 


— 
Pendlic ular, or at Mo!r not exceed 109 twenty 
) TOE i 210 1 255 
eight degrees. By this means, all thoſe rays 
"By 
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are dated: which the refracting ; 
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the humours in the eye could not he able to 
concentrate or bring tog ther upon the retina; 
without wWulch th CY Would pain t che ob! JECT LO 


large and gong 

8. 320. Thoſe ſlender rays, therefore, com- 
ing thus to the thick cornea, which is denſer 
than water, 490 forms the ſegment of a ſphere, 
ſaſfer thus a greater power of nion CA 


K 7 
* y , D Y % A * 
pals through it in a more co niderable devre 
* „ * , 17 te. Wa 1, * * 7 
towards the Pei dene Ucular, nam ey, about a 


zourth' part; but theſe rays, falling with but 
little comrergenen upon the aqueous E 
which is ſmall in quantity, wy alirnolt like wa- 
8 there no focus, becauſe of the 
nearneſs of the humour to the cornea, go on 
nearly paratlcl, Or little 
next adjacent ſurface © 
cryſtalline ; f 
conſiderably corrected by the refracting power 
of the cornea. Moreover, the cornea, being 
convex, and part of a leſs iphere than that of 
the fclzrotica, receives and collects a greater 
number of rays, than if it was flatter, with a 
lets ſuriace. 
8. 527. The refracting power of the cryſtal- 
line 3 which exceeds that of water, may 
be undcrftood, from its greater hardneſs, den- 


7 * 
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* 
lens; h-cauſe their Giver gency was 


converging to the 
* 
. 


ſity, or weight, which, by ſome certain expe- 
riments, is Computed to be equal with the re- 


fracting over of the diamond, ſo as to make 
the retracted angle half that of the incidental; 


or, by other experimen ts, if the lens be com- 


pare 1 ith glaſs, it It's JEN action will be ſome- 
What icls ; namely, about ons and an half. In 
this 
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this lens, therefore, and more eſpecially in its 


poſterior very convex ſide, the rays will con- 


verge much together, and paſs thence into the 
vitrious body. 

$ 528. This vitrious body is denſer than 
water, in which it finks to the bottom, but 
rarer than the cryſtalline lens, and continues to 
bend the rays towards the perpendicular, till, 
at length, in a well-formed eye, the rays, 
coming from the point of diſtinct viſion, are 
concentrated into a very ſmall part of the re- 
tina, where they paint an image of that object 
from whence they come; but in a poſition inverted, 
from the neceſſary decuſſation or crofling of the 
rays. The manner, in which the images of 
objects are thus painted, may be ſeen experi- 
mentally in an artificial eye, or by a natural 
eye, when the back- part of the ſclerotica is 
cut off, and a piece of paper placed to receive 


the object. But the image we ſes is painted on 


the outer ſide from the optic nerve, within the 
bounds of the viſual axis, yet ſo that it is not 
a mere point, but has ſome degrees of breadth; 
ſince we ſee many objects at once, whoſa 
images muſt be in diſtinct points of the painted 
field. And there an object is ſeen the more di- 
ſtinct, becauſe the rays arrive thither nearly 
perpendicular. But frequently this point of 
viſion does not fall on the ſame place in both 
of the eyes. | When the lens has been couched 
or diſplaced, the vitribus body with a wearer 
refracting pow ef; uſually ſuffices to bring the 
viſual rays together to a focus. } 


§. 529. 
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F. 529. But ſince the neceiſary offices of 
human fs require a diſtinct object to be paint- 
ed upon the retina, not only by the rays which 
come from one certain diſtance, but likewiſe 
by rays which come from very different 
parts, more or leſs diſtant ; therefore nature 
has made the lens moveable by the powers be- 
fore-mentioned (F. 512, 516.); for, without 
this motion of the lens, we ſee objects that 
are either remote, or very near, after a man- 
ner, indiſtinctly. [This art of ſeeing diſtinct- 
ly, we learn by experience, it being unknown 
to an eye lately couched of a cataract.] Alſo, 
in an artificial eye, the uſe and neceſſity of this 
motion may be plainly perceived. IJ herefore 
too great a divergency of the rays, as in thoſe 
which come from objects very cloſe to the eye, 
is corrected by a removal of the lens farther 
from the retina, ſo as to bring the focus of the 
diverging rays upon the retina itſelf, which 
would otherwiſe have fallen behind the eye; 
for the refracting power of the eye being de- 
termined, that, which will unite the focus of 
rays, coming from the diſtance of three feet, 
ſo as to make them fall perfectly upon the re- 
tina, will not be able to collect together, into 
the ſame point, as thoſe rays, which come from 
the diſtance of three inches; and rays, {till 
more diverging, will meet together {fill far- 
ther behind the eye, if they are not collected 
together by a greater refracting power. 

8 530. But thoſe rays, which come from 
parts very remote, and which ma ay be, there- 


ore, counted parallel, will meet together be- 
Vor, II. (; fore 
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fore the retina, in the vitrious body, and again 
ſeparate according to the nature of rays from 
the point of concourſe, as if it was a lucid 
point; to remedy which, therefore, thoſe powers 
(F. 516.) remove the cryſtalline lens back from 
the cornea, nearer to the retina, that the rays, 
which come together from a certain diſtance to 
the lens, may be alſo united together, at a certain 
proportionable diſtance on the retina, For an 
eye, that will collect the rays, coming from ſeven 


inches, ſo as to unite them on the retina, will 


collect thoſe together, ſooner or before the re- 
tina, which come from three feet. It was, there- 
fore, perfectly neceſſary for the eye to be made 
thus changeable, that we might be able to ſee 
diſtinctly at various diſtances. But the point 
of diſtinct viſion is in that part of the retina, 
where the given object is painted in the leaſt 
compaſs poſſible. [The powers, cauſing the 
viſual rays to unite or converge together on the 
retina, are often very different in the two eyes 
of one and the ſame perſon, ſo as to render one 
eye nearly preſbyoptical or long- ſighted, and 
the other myoptical or ſhort-ſighted.] 

§. 531. But this artifice (F. 529.) of the eye 


is, however, not alone ſufficient in all perſons. 


For there are now a greater number of people 
than formerly employed in a ſtudious or ſe- 
dentary life, and taken up with the obſervation 
of more minute objects, by which the cornea 


is rendered more convex and denſe, and the 


cryſtalline lens more ſolid and of leſs ſegments, 
while the eye itſelf, by the weight of the hu- 
mours, is more elongated, and the reſt of the 
humours themſelves are probably more denſi- 


fied 3 
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fied; many or all of which circumſtances at- 
tend the eyes of one perſon. In ſuch, the iris 
is ſenſible in a ſmall light, whence, by wink- 
ing or ſtraining the eyec-lids, they are deno- 
minated myopes, ſhort or near-ſighted; in theſe, 
the point of diſtin& viſion is very near to the 
eye, frem one to ſeven inches from before the 
cornea ; but they fee remoter objects more ob- 
ſcurely, without being able to diſtinguiſh their 
parts. The reaſon of this is evident, ſince, 
from the fore- mentioned cauſes, there is a 
greater refracting power of the humours, by 
which the diſtant, and conſequently parallel 
rays, are obliged to meet in their focus before 
the retina; from whence, ſpreading again, they 
fall upon the retina in many points. Thus 
alſo to a good eye, the ſenſe of objects, which 
are too near the cornea, is confuſed, becauſe 
the rays, coming from thence, are ſpread all 
over the retina, without being collected to- 
wards the center. 

F. 532. The remedy for this fault in the 
ſight is to correct it in its birth or beginning, 
by viewing diſtant places, by keeping the eyes 
from minute or near objects, and by the uſe of 
concave glaſſes, or by viewing things through 
a ſmall hole, by which the light is weakened. 
When the diſorder is confirmed, the remedy is 
2 concave lens, which takes off a degree of 
the refracting power in the humours, cornea, 
and cryſtalline lens, in proportion, as it is more 
concave, by which means the focus of rays, 
from remote objects, is removed farther behind 
the Cornea, ſo as to fall upon the retina, This 
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glaſs ought to be a portion of a ſphere, 
whoſe diameter 1s equal to the diſtance of di- 
ſtinct viſion from the naked eye, compared by 
the diſtance of diſtinct viſion in the armed 
eye, and divided by the exceis betwixt them. 
Age itſelf advancing, gives ſome relief to the 
ſhort- ſighted; for children are, in a manner, 
naturally myoptical: but, as the eye grows 
older, it becomes flatter, in proportion, as the 
ſolids grow ſtronger, and contracting to a ſhorter 
axis, the converging powers of the lens and 
cornea are diminiſhed. 

$. 532. Another diſorder of the fight, con- 
trary to the former, troubles people, who are 
often looking upon very diſtant objects, and is 
more eſpecially familiar and incurable in old 
people ; whence the perſon, thus diſordered, 
is called preſbyopus. In ſuch a one, the cornea 
and cryſtalline lens are flatter, and the humours 
of the eye have a leſs refracting power. Hence 
near objects, whoſe rays fall very diverging up- 
on the cornea, appcar confuſedly, becauſe the 
converging or refr acting powers of the eye are 
not ſufficient to bring the rays together in a 
focus upon the retina, but the rays go on ſcat- 
tered through the retina, and throw the point 
of their pencil behind the cye ; from whence 
viſion 1s confuſed. The point of diſtinct viſion, 
among preſbyopi, or old or long-ſighted peo- 
ple, is from the diſtance of fifteen to thirty 
inches, 

F. 534. Such perſons are, in ſome meaſure, 
relieved by looking through a black tube held 
before the eye, by the uſe of which the retina 
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rows tenderer, and the rays come in a more 
parallel direction. The remedy here is a con- 
vex lens of glaſs, which may cauſe the rays to 
converge and unite together ſooner in a focus, 
that it may fall not behind the eye, but upon 
the retina. The diameter of the ſphere, of 
which ſuch a lens ought to be a portion, is de- 
termined as before, (F. 532.) 
$. 535. The medium betwixt ſhort and 
long- ſighted is the beſt, by which a perſon can 
ſee diſtinctly enough objects, that are both 
near and remote; and of this kind we reckon 
an eye, that is able to read diſtinctly at the di- 
ſtance of one foot. But to this are to be ad- 
ded other neceſſary conditions, ſuch as a per- 
fect clearneſs of the humours, a due mobility 
of the eye itſelf, and its parts, a ſenſibility of 
the pupil and retina, neither too tender nor 
too tough. 
§. 536. But the mind not only receives a re- 
preſentation of the image of the object by the 
eye, impreſſed on the retina, and transferred 
to the common ſenſory or ſeat of the foul ; but 
ſhe learns or adds many things from mere ex- 
perience, which the eye itſelf does not really 
tee, and other things the mind conſiders or in- 
terprets to be different, from what they appear 
to her by the eye. And firſt, the magnitude of 
an object is judged of by an optical angle inter- 
cepted, as the baſis of a triangule betwixt the 
cornea, and as the point of a cone betwixt the 
radiant object. From hence, things very near 
ſeem large, and remote objects ſeem ſmall. 
Hitherto may be referred the power of micro- 
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ſcopes, by which objects are made to appear to 
us ſo much larger, as the diſtance of the fo- 
cus of the lens or magnifier is leſs than the di- 
ſtance of diſtin& viſion; when, in reality, they 
do not appear larger. only more diſtinct and 
lucid; whence the mind judges them to be 
larger or nearer. 

8. 537. The ſtrength of viſual light likewiſe 
is proportionable to the ſame angle, in the ex- 
ternal day-light; and the multitude or number of 
the rays, joined with the ſmallneſs of the ſeat, 
whichthey affect in the retina, occaſions near ob- 
jects to appear brighter, and diſtant objects more 
obſcure; or if a remote object appears bright 
by its own light, the mind repreſents it either 
as one large, near at hand, or both. 

8. 538. The place of a diſtant object appear- 
ing to the eye, is eſtimated by the concourſe 
of two lines, drawn from the center of the 
ſceing eye, till they meet together, or join in 
the ſpace that lies betwixt the point in which 
the object appears viſible in the right eye, 
to the ſame point in the left eye; which, 
lines, if they no where interſect each other, 
will repreſent the object double, or, if they 
meet upon cach other, we place the ſeat of the 
object in the point of interſection. But diſtance 
we are not able to fee, only we judge of it 
from the diminution of magnitude before 
known, as well as from the angle intercepted 
betwixt the two optical axes, together with the 
weakneſs of the light, and paleneſs or faint- 
neis of the image, coming from the object 
11 conjunction with the number of interme- 
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diate bodies, whoſe diſtances were before known 
to us. But we find all things are fallacious, 
that are not founded in the infallible wiſdom 
of the creator, but ariſe by experiences in the 
judgments of mankind. 

§. 539. Thus the convexity or protuberance 
of a body is not ſeen, but is afterwards judged 
of by experience, after we have learned, that 
a body, which is convex to the feeling, cauſes 
a certain mode or habit in light and ſhadow. 
Hence it is, that microſcopes frequently per- 
vert the judgment, by tranſpoſing or changing 
the ſhadows, 

$ 540. The viſible /ituation of the parts of 
an object are judged by the mind to be the 
ſame with that which they naturally have in 
the object, and not the inverted poſition, in 
which they are painted upon the retina. But 
it is certainly a faculty innate or born with the 
eye, to repreſent objects upright to the mind, 
whenever they are painted inverted upon the 
retina : for new- born animals always ſee things 
upright, and are never miſtaken in enquiring 
for their mother. And men, who have been 
born with cataracts, without ever being able 
to ſee, are obſerved, upon couching the cata- 
rats, to ſee every thing in its natural ſituation, 
without the uſe of any feeling or previous ex- 
periences. | 

§. 541, One thing, which impoſes upon 
the mind, is, the continuance which external 
{ſenſations make, during almoſt the ſpace of the 
ſecond of a minute, after they have been con- 
veyed to the ſenſorium by the eyes; whence 
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they are repreſented to the mind, as objects 
really preſent. From hence proceeds the idea 
of a ficry circle from the circumrotation of a 
lucid body; and from hence proceeds the con- 
tinuance of the ſhining image of the ſun, and 
ſometimes of other bodics, after they have 
been viewed by the eye. 

8. 542. If it be queſtioned by ſome, whe- 
ther it be true, that the object is painted upon 
the retina ? or whether this painted image be 
not made upon the choroides ? or whether 
this new opinion be not confirmed by the ex- 
periment, that ſhows the part of the eye to be 
blind or inſenſible, where the optic nerve enters 
into it ? and whether this be not explainable, 
becauſe no choroides being there, the naked 
retina is incapable of ſeeing? we anſwer, that 
this late ſuppoſition is inconſiſtent with known 
odſervation, by which the retina is evidently a 
molt ſenſible expanſion of the nerve, while 
the choroides has only a few nerves, with 
ſmall veſſels, which are certainly blind, Tis 
alſo oppoſed by the great variety of the cho- 
roides in different animals, while the conſtant 
uniformity of the retina is equa ly as remark- 
able; to which add the black membrane, that 
is interpoſed betwixt the retina and choroides, 
in ſome kinds of fiſh. Finally, anatomy de- 
monſtrates, that the choroides is ſeated in the 
biind part of the eye, but of a white colour. 
Moreover, from this experiment, we have a 
reaſon, why the optic nerve is inſerted on one 
ade, and not in the optical axis of the eye. 
For thus, excepting one inſtance, when there 
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is any object in the interſection of lines drawn 
through the center of the optic nerves, it is 
always ſeen by one eye, that it may be able to 
aſſiſt the other, whoſe blind part is turned 
towards the object. 

F. 543. Whether we can ſee but one object 
diſtinctly at a time, and that placed directly 
before the retina of the eye that ſees diſtinctly? 
and whether the mind perſuades herſelf ſhe fees 
many objects, partly from the continuance of 
the ideas they excite, and partly from the ce- 
lerity of the motion in the eye? we anſwer in 
the affirmative, with reſpect to diſtinct vifion ; 
but it would be too much to aſſert this, with 
reſpect to indiſtinct viſion. If it be demanded, 
from whence proceeds the blindneſs, that hap- 
pens to ſome in the day- time, and to others in 
the night? we anſwer, that the nocturnal 
blindneſs is familiar to many countries in the 
hotteſt climates, and to old people, who live 
under a very hot ſun ; but the diurnal blindneſs 
is familiar to thoſe who have inflamed eyes, 
and to young perſons of an inflamed habit, 
whoſe eyes are, therefore, extremely tender. 
Thus the one is produced from too great a 
tenderneſs of the retina, as the other procceds 
from an hardncis or inſenſibility of it. Whence 
proceeds the nocturnal fight of animals? from 
a large dilatable pupil, from a tender retina, 
and from a ſhining choroides, ſtrongly re- 
flecting the light. Whence is it, that we are 
blinded by paſting from a light into a dark 
place ? becauſe the optic nerve, having ſuffered 
the action of ſtronger cauſes, is, for the pre- 
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ſent, leſs affected or moved by weaker cauſes. 
Whence have we a pain, by paſſing ſuddenly 
from a dark place into the light ? becauſe the 
pupil, being widely dilated in the dark, ſud- 
denly admits too great a quantity of light be- 
fore it can contract; whence the tender retina, 
which is eaſily affected by a ſmall light, feels, 
for a time, an impreſſion too ſharp or ſtrong. 
Whether ſce we with one eye or with both? 
frequently with one, and more eſpecially the 
right eye; but when both are employed toge- 
ther, we ſee more objects, and more plainly ; 
and we alfo diſtinguiſh more points of the ſame 
object, and judge better of their diſtances. 
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§. 544. ITHERT O we have conſidered 
the ſenſes as they are, each of 
them apart. It is now common to them all, 
that the tender pulp of the nerve, being ſtruck 
or impreſſed by external objects, conveys a 
change by the nervous ſpirits, to that part of 
the brain where the impreſſed fibres of the nerve 
firſt ariſe from the arterics ($. 383.). We 
know nothing more, than that new thoughts 
are thus excited in the mind; which we call 
perceptiins, with reſpect to the thinking mind 
herſelf, and ideas with reſpect to the objects from 
whence they ariſe. Perception is therefore ex- 
cited whenever any of the forementioned changes 
in ſome of the ſenſible organs, are transferred to 
their firſt origin; for the thought or ſenſe by 
which the perceiving nerve itſelf is affected, is 
no expreſs image or idea of the object. The 
idea of redneſs has nothing in common with 
rays but little refrangible, and ſeparated from 
the ſeven portions of which rays of light are 
compoſed ; and much leſs is it conſiſtent with 
optical principles for the image painted by rays, 
upon a ſoft white nerve, to be conveyed through 
a molt opake body, in a long courle of perfect 
darkneſs, to the origin within the thalami. 
There is nothing in the pain of burning that 
can repreſent to the mind its ſwift and ſubtle 
matter, 
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atter violently moved, by the particles of 
which the continuity of the nervous threads is 
broke or deſtroyed. There is nothing in the 
idea of a ſharp ſound, from a chord of a certain 
length, that can inform the mind the ſaid chord 
trembles 2000 times in the ſpace of a ſecond. 
But it 1s eſtabliſhed as a perpetual law, by the 
creator, that certain changes, made firſt in the 
nerve, and then in the common ſenſory, ſhall 
produce certain new correſponding thoughts in 
the mind, which have an indiſſolvable connec- 
tion with each other; ſo that, although what we 
perceive in the world be arbitrary, yet that it is 
real and not falte, appears plainly ſrom the per- 
petual agreement of ſimilar thoughts ariſing 
from {imilat affections of the ſenſitive nerves, 
in all perſons at the fame time, from one object, 
or = one perſon at different times. 

. 545. It appears from certain experiments, 
5 the firſt origin of every perceiving nerve, 
1s always diſtinct; and that the change which 
is firſt excited by the external object in the ſaid 
nerve (F. 544.) continues in the origin of that 
nerve for a conſiderable time; and alſo that 

thoſe changes are ſo claſſed and laid up within 
the ſaid part of the brain, that thoſe are neareſt 
together, which were either contemporary or 
nearly ſo, or which have ſucceeded next in 
courſe; or laſtly, which have a relation to the 
ſame ſubject, or were excited by ſimilar ob- 


jets: inſomuch, that it is certain, new ſpecies 


or ideas are always conveyed again to the ſame 
part of the brain, where others of the like kind 
are relerved; for otherwiſe the arbitrary figns 
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of words and letters would never be able to re- 
new the fame old ideas again in the memory; 
nor could diſagreeable ideas, returning into the 
mind, without the aſſiſtance of external objects, 

re- produce the ſame effects, as would the diſa- 
grecable objects themſelves; nor otherwiſe, could 
there be ſo conſtant and manifeſt a connexion of 
analogous ideas, which moſt powerfully occur 
in dreams, according to the corporeal cauſes 
which then remarkably act in the brain. Whe- 
ther or no imagination and memory do not de- 
pend on this conſervation of ideas? Finally, 
thoſe changes in the ſenſorium, which many 
term paſt or reſerved ideas, are for diſtinction's 
ſake by us called the ſpeczes of things, which 
are lodged or engraved not in the mind, but in 
the body itſelf, by certain notes or characters, 
incredible in their minuteneſs, and infinite in 
their number, recorded after an inexpreſſible 
manner, in the medulla of the brain. Amongſt 
theſe characters, ſuch are more eminently and 
diſtinctly preſerved, as were received, firſt by 
the ſight, and next by the hearing; for thoſe of 
the other organs are more confuſed and irre- 
vocable. 

F. 546. Imagination, then, is when ever any 
ſpecies, preſerved i in the common ſenſory, and 
in preſent perception, excites ſuch other thoughts 
in the mind as would ariſe if the percciving 
nerve that gave the firſt birth to the ſaid ſpecics, 
was itſelf affected or changed. This 4 8 tion 
is confirmed by examples of the great ſtrength 
of fancy in certain perſons, and thoſe who are 
delirious ; but in every body, in the inſtance of 
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dreams, in which thoughts ariſc in the mind, 
occaſioned by the corporeal ſpecies reſerved in 
the brain, ſo as to be not at all weaker than 
thoſe which were firſt formed by the change in 
the ſentient nerve, from the external objects. 
Even more, the attention and reſt of the mind, 
with the abſence of all external objects, will 


often obtain a ſtronger aſſent from dreaming, 


towards the ſaid ſpecies impreſſed in the brain, 
than that which is given from the mind by the 
perceptions which are excited from external ob- 
jects: for the will is more powerfully deter- 
mined in thoſe who dream, than in thoſe who 
are awake, fo as often to perform certain actions 
by the voluntary muſcles, while they are aſleep, 
which they never can perform awake, even 
though the ſame nerves were more ſtrongly 
affected by the real objects. From hence we 
may underſtand, how it is poſlible the in- 
ternal ſpecies, which are very ſtrong in a deli- 
rium, may ſo impoſe upon the mind, as to make 
her miſtake them for the perceptions of external 
objects; as for example, in the fiery ſparks, 
which are excited by preſſing the eye, and optic 
nerve; in the redneſs ſeen by the eye when it 
is ſhut; in the vertigo or rotation that ariſes 
from a motion of the retina, which we aſcribe 
to the external objects themſe.ves ; in the du- 

plicity of ſight, &c. 
§. 447. But memory is, when any internal 
former thought of the mind, or the ſpecies per- 
ceived and preſerv ed in the brain, from exter- 
nal objects (F. 383. ), repeat or excite again other 
perceptions in the mind. And here the percep- 
tions are commonly weaker than in the ima- 
gination, 


Internal Senſes. 95 


gination, being almoſt only certain arbitrary ſigns 
conjoined together, with the idea that was firſt 
perceived in the mind ; for the memory hardly 
repreſents the images and pictures of things to 
the mind, only the words or figns,* and certain 
attributes, together with the general heads of 
ideas; for which reaſon they move the will 
with leſs force : but it appears from the obſer- 
vation of thoſe changes, which happen in the 
memory, that ſuch as ariſe from the external 
ſenſes, remain longeſt in the brain; and ſome- 
times, if they made a ſtrong impreſſion, they 
may for ever, and in all ages of life, be repeated 
to the mind; but they are weakened, and in a 
manner blotted out in time, by degrees, unleſs 
the repreſentation be renewed again to the mind, 
either from an external object, or from the 
mind itſelf, recalling the ſame change again into 
memory ; ſo that without this repetition at laſt, 
the change or impreſſion will be in a manner 
eraſed and quite loſt ; and together at the ſame 
time, will never be able to be drawn in again 
to the mind, whenever ſhe repeats ſuch other 
thougi:ts as had naturally any connection with 
the former. This deſtruction of new and dif- 
ferent ſpecies, conveyed to the ſenſorium, is 
evident, not only from the effect of time, but 
likewiſe from cataleptic diſorders. But ſome- 
times all of them will be ſuddenly deſtroyed by 
diſeaſe, in which the brain is any how com- 
preſſed, either from the blood or other caules. 
Such a compreſſing cauſe, acting on ſome part 
of the common ſenſory, blots out a correſpond- 
* For a man cannot think without words unexpreſſed, 

any more than he can ſpeak without thoughts, 
ing 
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ing number of the ſpecies from the mind or 
memory, whether they be certain or all kinds 
of words, or even the characters by which we 
expreſs words; or laitly, the characters of our 
friends and neceſſaries of life; yet all theſe ſpe- 
cies are often again renewable to the mind, 
whenever the compreſhng cauſes remove from 
the ſenſory. But the ſtrength and duration of an 
idea depends upon its being either unuſual, of a 
ſtrong action, or greatly conducing either to in- 
creaſe or leſſen our felicity ; or laſtly, from be- 
ing joined with great attention from the mind, 
and often repeated ; all which circumſtances 
being con'oined, may render the ſpecies ſo ſtrong 
to the mind, that ſhe will afterwards receive 


the perception of them, as if they came from 


external objects, in the manner we obſerve in 
mad people. 

§. 548. Moreover, if we review the hiſtory 
of human life, it will appear, that in the be- 
ginning of our infancy, we have hardly any 
memory, only ſimple perceptions, that ſoon. 
vaniſh ; which nevertheleſs do for the preſent 
excite ſtrong thoughts or impreſſions in the 
mind, as we learn from the clamours of infants. 
But afterwards, the memory is perfected by de- 
grees, and the ideas received from perſons moſt 
beloved and familiar to the infant, remain im- 
preſſed in the mind; while, at the tame time. 
the imagination li! comnle increaſes i in proportion, 
ſo as to be often very powerful in young chil- 
dren, as we ſee for example, in fears or frights, 
which in no age produce more violent or fatal 
eliets. From thence forward, as the number 
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of our ideas increaſes, the faculty of preſerving 
thoſe paſt weakens; and at the ſame time the 
ower of the imagination is more torpid or ſlug- 
giſh, till at laſt the former almoſt periſhes, and 
the ideas, which are received but a ſhort time, 
eſcape from the brain, while at the ſame time 
the imagination, which is a kind of memory, 
languiſhes in proportion. 
§. 549. But ſince the perceptions thus form- 
ed in the mind, produce in her various changes, 
which are perfectly free, and diſtinct from any 
corporeal faculty, we ſhall briefly add ſomething 
concerning them, ſo far as may ſuffice to the 
purpoſes of. phyſic. Attention, then, is faid to 
operate when the mind obſerves one and the 
ſame idea alone, and for a longer time together. 
The compariſon of two, or more ideas, brought 
to the mind, is called reaſon ; as the ſimilitude, 
diverſity, or relation perceived by the compari- 
ſon, is called judgment. The principal cauſe of 
wiſdom and invention, lies in a ſlow examina- 
tion of the ideas, conſidered in the relation of 
all their parts one to another in the mind, while 
neglecting all other objects, ſhe is employed 
with a ſtrong attention only, upon that which 
is under examination. From hence proceeds 
that efhcacy of ſolitude and darkneſs in making 
difficult calculation, with the more exquiſite at- 
tention of blind people to the nature of ſounds, 
and of thoſe who are deaf, to colours. The 
ſource of error is ſome neglect in contemplating 
the whole idea, or the making an eſtimate of it 
from only a part of its note or character, or 
from a leſs congruous connection of forme ideas 
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with others that are diſtinct; but only related 
by accident, external cauſes or affections. 

$. 5 50. The integrity or ſoundneſs of the 
judgment, depends upon a perfect and' healthy 
conſtitution of the brain. For the fabrick of 
the encephalon being changed, either by com- 
preſſure, irritation, or a deficiency of blood, con- 
tounds all the uſe of reaſon, occaſions the ſtrong 
internal ſpecies of the brain to be repreſented to 
the mind as if they came from external or real 
objects, breaks the connection of the ideas, fo 
that the mind cannot compare them together, 
and 1s conſequently unable to judge of, or fore- 
ſee their proportions, differences or conle- 
quences, ſtarting immediately from one idea 
to another, that has no kind of relation ; or 
laſtly, the actions of the ſenſes being either 
weakened or aboliſhed, and the brain in a man- 
ner deprived of its corporeal ſpecies, the man 
is reduced to the ſtate of an ideot, an oyſter, or 

a plant. But the powers of external bodies alſo 
have a conſiderable influence in changing the 
ſpecies of objects, which the mind acquires by 

the ſenſes; for the air, way of life, food and 

cuſtoms, either help or diminiſh the ſoundneſs 
of the judgment, the force of the imagination, 
and the ſtrength of the memory. 

F. 551. Finally, as theſe ideas are either in- 
elifterent to us, or elſe conduce to the loſs or in- 
creaſe of our felicity, ſo they produce different 
determinations in the . Some of theſe ideas, 
by which the felicity of our mind is either in- 
created or diminiſhed, ariſe merely from the 
mechaniſm of the perfect body; and amongſt 
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theſe corporal pain, is a ſorrowful ſenſe or per- 
ception in the mind, to which every violence 
or over-ſtrong ſenſation in any nerve, ſeems to 
ſerve as a foundation; while pleaſures conſiſt 
only in the more moderate impreſſions or tenſi- 
ons of the nerves. Itching ſtands related as a 
medium, either to pleaſure or to pain ; but to 
pleaſure it is related, inaſmuch as both have an 
increaſed flux of blood and ſpirits into the parts 
in which either the pleaſure or the titillation is 
perceived; but in pain, theſe are increaſed to a 
great degree of tenſion, or to an over violent 
ſenſe of the nerve. Anguiſh or anxiety is from 
an over diſtenſion of the veſſels, becauſe the 
blood is hindered from paſſing freely through 
the lungs. The other ideas with which the 
mind is affected, are either wholly abſtracted 
from the properties of matter or body, or are at 
leaſt much leſs ſimple than the foregoing, 
which ariſe either from ſenſe or mechaniſm. 
The perception of good ideas, excites joy; the 
deſire of poſſeſſing good, excites love, as the ex- 
pectation of it is the cauſe of hope: on the con- 
trary, preſent evil cauſes ſorrowfulneis, terror 
or deſpair ; the defire of ſhunning evil, excites 

hatred, and the expectation of a future evil, 

excites fear. 

8 552. From theſe affections of the mind, 
the mere will appears not only to be deter- 
mined to ſome ſoreſcen purpote, to which it 
directs the actions of the body, in order to poſ- 
ſeſs good and avoid evil: but alſo in the body 
jtſelf, unconſulted, and making no great retit- 
ance, it exerciſes an equal dominion over the 
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pulſe, reſpiration, appetite, ſtrength, affections 
of the heart, nerves, and ſtomach; with the 
changes which ariſe in the other parts, ſerving as 
ſigns of the paſſions in the mind, from which they 
immediately follow. Thus anger excites a vio- 
lent motion of the ſpirits, cauſes a palpitation 
in the heart, a frequency of the pulſe, a greater 
ſtrength of the muſcles, urges the blood into 
the ſmaller pellucid and improper veſſels ; and 
laſtly, haſtens the expulſion of the bile from its 
veſſels, by which means it frequently removes 
obſtructions, or eaſes chronical diſeaſes. Grief, 
on the contrary, weakens the ſtrength of the 
nerves, and the action of the heart, retards the 
motion of the pulſe, deſtroys the appetite and 
digeſtion, whence it produces a paleneſs, ca- 
chexy, diarrheas, jaundice, ſcirrhoſitie of the 
glands, and other flow diſeaſes, ariſing from a 
{tagnation of the humours. Thus alſo, fear ſo 
much weakens the ſtrength of the heart, as to 
occaſion polypules, paleneſs and weakneſs of 
the whole, a pally or relaxation of the ſphincters, 
an increaſe of the inhalation of vapours, but a 
diminution of thoſe diſcharged by perſpiration. 
Terror from a preſent evil, will alſo increaſe 
the ſtrength to ſo great a degree, as to cauſe 
convulſions and a ſtrong pulſe, whence it ſome- 
times removes obſtructions in palſies, or by in- 
tercepting the courſe of the blood, it kills ſud- 
denly. Love, hope and joy promote the per- 
ſpiration, quicken the pulſe, and give the blood 
a free circulation; whence they increaſe the ap- 
petite, and render diſeaſes curable, But exceſ- 
ſive and ſudden joy often kills by increaſing the 
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motion of the blood, and exciting a true apo- 
plexy. Shame, after a peculiar manner, retains 
the blood in the face, as if the veins were tied; 
it will alſo ſuppreſs the menſes or other ſecre- 
tions, and has been even known to kill. | 
$. 5 53. But in what manner are theſe 
changes (F. 552.) produced, from the commo- 
tion of thoſe paſſions in the mind? Do not the 
nerves cover the veſſels like ſphincter muſcles, 
ſo as by contracting them ſuddenly, they increaſe 
the courſe of the blood, or by relaxing and 
weakening their tone, retard and vitiate the cir- 
culating juices? That this is the caſe in the 
ſmaller veſſels, appears evidently from the near 
ſimilitude of effects in fear and cold, upon the 
nerves of the ſkin. But in the genital parts, 
from a conſtiction of the veins, under particu- 
lar circumſtances, we perceive that the blood is 
manifeſtly collected or accumulated in the parts; 
and it is no leſs probable, that even in the larger 
veſſels, the nervous bridles with which many 
of them are ſurrounded, produce the ſame ef- 
ſects; for thus in ſeveral parts, they ſurround 
and include the meningal, temporal, vertebral, 
carotid, ſubclavian, coeliac, meſenteric, renal, and 
other arteries. As a perſon's nerves are more or 
leſs tender or ſenſible, ſo the arteries are in pro- 
portion more or leſs irritable; and fo act with a 
greater or leſs force, on the ſame quantity of 
blood, which accordingly moves ſwift or lan- 
guid. And thus it is the appetite and periitaltic 
motions of the alimentary tube are manifeſtly de- 
ſtroyed or depraved by the paſſions of the mind, 
(J. 44.) 
A 3 . $54: 
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§. 554. Nor is it to be denied, that the crea- 
tor has affixed certain characteriſtic marks or evi- 
dent ſigus to the paſſions of the mind, that in 
mutual ſociety, one man might not impoſe up- 
on another. For the reſpective muſcles, more 
eſpecially of the voice, face and eyes, do natu- 
rally expreſs the ſeveral paſſions of the mind, 
ſo faithfully, that tucy may be even repreſented 
by a painter. To run through them all, would 
indeed be an elegant theme, but too long for 
this Compendium. From the actions of theſe 
muſcles, oftener repeated by the affections, fol- 
lows the features or phyſiognomy of a perion's 
face, which, if not diſſembled, is a perpetual 
index to the tate of the mind.] 

§. 555. From whence proceeds the conſent 
of parts, which is ſo famous and often repeated 
by writers on the practice of phyſic? (1.) Some 
of them appear to depend upon the conjunction 
or inoſculation of the blood-veſſels, by which 
the blood being drove out of one, is more 
ſtrongly urged into another veſſel, which has 
its branches from the ſame common trunk. 
Hitherto belong the revulſions made by blood- 
letting, the pains of the head, which enſue 
from a cold in the feet, &c. (2.) In other 
parts, the conſent ariſes from a ſimilitude in 
their fabrick, by which they ſuffer like effects, 
from the ſame cauſes in the body; hitherto we 
reſer the conſent that is betwixt the womb and 
the breaſts. (3.) Another cauſe of this con- 
ſent, is, a continuity of the membranes, extend- 
ed from one part to another; from hence a 
ſtone in the bladder excites an itching in the 
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glans of the penis, a diarrhea cures a deafneſs 
ariſing from a defluction. (4.) Another cauſe 
of conſent lies in the nerves themſelves, and 
their anaſtimoſes or communications one with 
another, as appears plainly from the teeth be- 
ing ſtupified or ſet on an edge, by certain ſounds, 
becauſe the various communications which the 
hard portion of the auditory makes with the 
maxillary nerve, transfer the diſagreeable ſenſe 
to the later. Thus alſo, the ſympathy of the 
eyes, which is not obſervable in like manner in 
the cars, proceeds from the mutual conjunction 
of the optic nerves within the ſkull ; and thus 
in diſeaſes, a ſtone in the kidney excites vomiting 
in the ſtomach, &c. (5.) Laſtly, the conſent 
may proceed from ſome cauſe acting on the 
common ſenſory, and beginning of the nerves, 
whence the irritation of a ſingle nerve mani- 
feſtly excites ample convulſions, ſpreading 
through the other parts; ſo an univerſal epi- 
lepſy will proceed from a local diſorder, &c. 
[A conſent is obſerved in ſome diſeaſes from a 
tranſlation of the matter of a diſcaſe by filtra- 
tion, through the cellular ſubſtance of one part 
to another; and another kind proceeds from 
the incumbent weight or actions of the adjacent 
muſcles and arteries.) 

§. 5 56. But there is ſtill another remarkable 
conſent to be explained betwixt the body and 
the mind. For that the nature of the mind is 
different from that of the body, appears from 
numberleſs obſervations, more eſpecially from 
thoſe abſtract ideas and affections of the mind, 
which have no correſpondence with the organs 
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of ſenſe; for what is the colour of pride? or 
what the magnitude of envy? For is it poſſible, 
that a body can acquire two kinds of forces, by 
the uniting of an infinite number of ſmaller 
parts into one maſs, each of which ſhall not 
only preſerve their own particular properties 
and affections, and repreſent themſelves, but 
alſo join together into one conſcious whole, dif- 
tering from all the characteriſtics of its compo- 
nent parts, and yet be capable both of perceiv- 
ing and comparing the attributes of thoſe parts? 
Is there any one inſtance of a body, which 
without an external cauſe, can, like the mind, 
paſs of itſelf from reſt to motion; or is there 
any body that can change the direction of its 
motion, without the action of ſome other cauſe ? 
Let thoſe confider who have well obſerved the 
voluntary actions of the human body from the 
mind. 

F. 557. Yet the mind, however different 
from the nature of the body, is cloſely tied to 
the ſame, under certain conditions; ſo that ſhe 
is obliged to think upon thoſe ſpecies which the 
body offers to her perception; and again, fo 
that ſhe cannot perceive, remember, nor judge 
without the uſe or repreſentation of thoſe cor- 
poreal ſpecies, which are lodged in the brain; 
and again, by her will is the cauſe of the greateſt 
and ſwifteſt motions in the body. 

F. 558, Thoſe have behaved modeſtly, who 
contetling themſelves ignorant, as to the man- 
ner in which the body and mind are united, 
have contented themſelves with proceeding no 
larther than the known laws, which the crea- 
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tor himſelf has preſcribed, without inventing 
and ſupplying us with conjectures, not ſupport - 
ed by experience. We may be manifeſtly ex- 
cuſed in this reſpect, from the obſervation, 
(F. 544.) which is here equally certain, as in 

optics, that the affections of bodies cohere with 
the thoughts of the mind, by an arbitrary rela- 
tion or connection, in ſuch a manner, that the 
would produce other thoughts of a different 
kind, if the creator was to alter the figure of the 
refracting power, or colours of the parts of the 
eye. Thus he has eſtabliſhed a law, which 
obtains always, betwixt the leaſt refrangible 
rays, and the connection of a red colour or idea 
in the mind; thus there is a law betwixt the 
impreſſion of thoſe rays upon the retina, and the 
connection which he has appointed of the cor- 
reſponding thought. Nor necd we be more 
aſhamed to confeſs our ignorance in the mecha- 
niſm of this ultimate law, in the effects of na- 
ture, than we are to own ourſelves unacquainted 
with the firſt cauſes of our being and operation. 
F. 559. But it will, perhaps, be demanded of 
us, whether the mind does not govern the 
whole body ? and whether or no all the moti- 
ons and actions in the body do not ariſe from 
the mind, as the immediate ſpring and principle 
of motion? whether or no even the motion 
of the heart, arteries, and reſpiration, do not 
ariſe from the mind, conſcious and ſollicitous 
for the common good of the whole ſyſtem ? 
whether or no this power of the mind, hi not 
appear in the ſtopping of hemorrhages, from 
wounds, by grumous concretions; to which 


add, 


af Paw _ 
„ — — — — 


. * 
— * 


— 
A 3 


* 
— — 


. 
— 


— 
- & 
5 
* 4 AO — > + 
* — a 


— 


m_ 


— 


106 Internal Senſes. 


add, the force of paſſions of the mind, and the 
power of the mother's imagination, in the mark- 
ing, or other blemiſhes of infants? whether or no 
the abſence or want of conſciouſneſs in the mind, 
with reſpect to theſe defects, be not excuſable 
from the known obſcurity of attention. which 
ſhe gives to the reſpiration, the motion of the 
eye-lids, and muſcles of the eye itſelf, the ear or 
tongue; all which motions, we know, are ef- 
fected by the will, although we know not the 
organs, nor take any notice of the action of the 
will, when we breathe, look, hear, or even 
walk, while we are taken up with other 
thoughts? whether or no it is certain, that all 
bodily motions ariſe from the mind, on the ac- 
count of our being unable to find out any other 
cauſe, conſtantly united to the body, to which 
we can manifeſtly refer them ? 

8. 560. There are indeed many reaſons which 
will not permit us to conſent to this opinion, 
which has of late years been publickly profeſſed 
by Dr. Sthall, and his adherents through Ger- 
many; and in England, by Dr. Nichols. And 
firſt, the conſtruction and government of the 
body itſelf, appear greatly to exceed all the 
power and wiſdom of the mind. The anima, 
or mind, is able to ſee but one point diſtinctly 
at a time (F. 543.), and it can think only one 
thought or idea at once; for if it endeavours to 
ſee two objects at a time, or to contemplate 
two different ideas together, the ſenſe of both 
is immediately confuſed, the mind ſtrays in her 
reaſoning, and makes no right judgment of 
either object; inſomuch, that being anne 
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this her weakneſs, whenever ſhe endeavours to 
make a ſerious and diligent enquiry into any ob- 
ject or intended work, ihe withdraws herſelf, 
and ſhuts up all the ports of ſenſe, without 
taking any impreſſions either by the ſight, hear- 
ing, finelling, &c. or without exerciſing any 
of the voluntary motions of the muſcles. But 
the mind ought to be capable, not only of in- 
finite thoughts, but alſo diſtin& ones, for her 
to be able to perform and govern ſo many hun- 
dred muſcles, organs, veſſels, and movin 
fibres, in ſuch a variety of ways, and with fo 
great an exactneſs, as is difficult to, or even 
above all the ſolutions that can be given by the 
working of geometrical problems: and yet, by 
this hypotheſis, the mind, ignorant both of her- 
ſelf and of her works, ought not only to be 
equal to ſo immenſe a tatk ; but likewiſe, at the 
ſame time, ſhe muſt over and above thoſe 
works, be capable of contemplating the moſt 
difficult and abſtracted ideas, without either 
diſturbing her meditations by the cares which 
concern the body, and without neglecting any 
of her neceſſary corporeal offices, by the variety 
of her mental operations. 

$. 561. Moreover, if, without being conſci- 
ous of our will, we are nevertheleſs able by that 
faculty, to influence the reſpiration, the winking 
of the eyes, &c. and even to be able not only 
to govern, but alſo to ſuſpend our breathing, 
ſhut or cloſe our eyes, and open them again ; 
it follows from thence, that we never loſe either 
the conſciouſneſs, or the uſe of thoſe actions, 
and conſequently neither the government of 
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them. But we are able to perform nothing of 
this kind in the heart or inteſtines ; we cannot 

refrain the motion of thoſe parts when they are 
too quick, nor excite them when they are too 
languid. In ſuch a number of perſons as inha- 
bit the world, why do we not meet with ſome 
who can govern the motion of their guts? or 
why in all the ages of the world, not one who 
could govern the contractions of the heart? If 
cuſtom only 1s the cauſe of this unknown power, 

why does not the mind receive a ſenſe of her 
action, in moving the heart, after it has ſtood 
fill for whole hours, or even days, in ſwoons, 
in hyſtcric fits, and in perſons drowned? 

$02. But it is evidently a falſe poſition, 

that all the motions of the body ariſe from the 
mind, without which the body would be an 
immoveable unactive maſs; for the force 
of muſcular contraction, by any kind of ſtimu- 
jus, to which the motion of the heart, inteſtines, 
and perhaps all the other motions in the human 
body are obedient (4. 400.) do not require the 
preſence of the mind, fince that power conti- 
nues a conſiderable time in a dead body, and 
may be recalled again into action, by mechani- 
cal cauſes, as heat, inflation, &c. nor does 
this power deſert the fibres, to long as they 
continue unſtiftened by cold, although the mind 
may have been a long time ſeparated from the 
body, by a deſtruction of the brain; and this 
action we ſee more evidently in the heart, after 
that muſcle has been taken out of the body for 
ſome time, ſo as to be fepar ated from any ima- 
ginable connection with the mind. 
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F. 563. As to the blemiſhes of infants, we 
have declared in another place, how little that 
article is to be depended on *. The adminiſtra- 
tion of the vital motions, in diſeaſes, is not un- 
der the rule of any prudence, but governed al- 
moſt merely by the power of ſtimulus, as we 
are manifeſtly taught from the moſt antient 
and only certain practice, by which we are di- 
rected to reſtrain the too great violence of theſe 
motions in acute and intermitting febrile diſ- 
eaſes, by the uſe of blood-letting, with the 
poppy, nitre, peruvian bark, &c. The wiſeſt 
philoſopher in the world has no more privi- 
ledge or advantage in the government of his 
body, than the mereſt ideot ; and that even in- 
fants ſhould build up the fabrick of their own 
body, before they know that they have any 
muſcular motions, is an aſſertion ſo far from be- 
ing credible, or even moderately probable, that of 
itſelf alone tis ſufficient to refute the hypotheſis, 
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LEG TUNER A. 
Of Sleep. 


§. 564. Ready diſpoſition to the exerciſe 
of ſenſe and voluntary motion, 
in healthy organs, is called vigilance or wake- 
fulneſs; but an indiſpoſition to ſuch an exerciſe 
of them, with an inclination to reſt, in all the 
faid organs, while they remain healthy and en- 
tire, 1s called ſleep. 
$. 56 5. In ſleep, the mind either thinks not 
at all of what ſhe knows or retains in memory, 
or elſe ſhe only attends to the corporeal ſpecies 
of paſt objects repoſited in the common ſenſory 
(F. 544.), the vivid repreſentations of which 
excite altogether the ſame perceptions as are 
made by the impreſſion of external objects, up- 
on the organs of ſenſe, by which they were firſt 
received, Theſe repreſentations of ſpecies to 
the mind, are called dreams, and happen when- 
ever a ſmall portion of the brain or common 
ſenſory, is by the refluent motion of the ſpirits, 
kept in a ſtate of vigilance, while all the reſt of 
the empire of ſenſe and voluntary motion, is 
ſilent and at reſt. Sometimes there are certain 
voluntary motions, following of courſe from 
the perceptions thus perceived by the mind, 
ſuch as ſpeech or motion, of all or ſome of the 
limbs, conformable to the nature of what the 
mind perceives ; and hitherto are to be referred 
thoſe who walk in their ſleep. 
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§. 566. But during the time of fleep, the 
motion of the heart, with the diſtribution and 
circulation of all the other humours in the bo- 
dy, are regularly continued, together with the 
periſtaltic one of the ſtomach and inteſtines ; and 
finally, the action of the ſphincter muſcles, with 
the reſpiration, are continued in a like manner. 
This compoſition, in which a certain nun:ber 
of the organs are at reſt, while others continue 
their motions, renders a knowledge of the me- 
chanical cauſe of ſleep, ſomewhat difficult to 
attain. 

§. 567. Therefore in order to make this diſ- 
covery, with all its cauſes, we ſhall conſider all 
the appearances both of ſleep and vigilance, and 
trace them in all kinds of animals; for that con- 
dition which appears conſtantly to follow from 
all thoſe cauſes and appearances, will be the 
true and mechanical cauſe of ſleep. 

F. 568. Sleep naturally follows after the vi- 
gilance and labour, which are joined to human 
life, have been for ſome time exerciſed. For 
when a perſon is awake, there is a continual 
motion or exerciſe of the voluntary muſcles, of 
the parts which guard the ſenſes, and of the 
affections of the mind, all which continually 
add a new ſtimulus to the nerves, blood-veſlels, 
and heart itſelf. Thus the blood, by continual 
motion and triture, changes its ſmooth albumi- 
nous nature, to a rough alcaline, and in ſome 
degree putrid ſharpneſs, while at the ſame time 
its more fluid parts, eſpecially thoſe ſubtle ones 
which compole the nervous ſpirits, are con- 
ſumed and diſſi pated faſter than they are ſecreted 
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or made, whence gradually enſues both a weak- 
neſs and a wearineſs of the body; and if the 
vigilance be continued longer than uſual, there 
is alſo a feveriſh heat, a greater acrimony of the 
humours, and a ſenſible loſs of the ſtrength. 
As the night advances, a weight or heavineſs 
ſeizes all the large muſcles and their tendons, 
the mind becomes unfit for any accurate thought 
or ſtudy, and ſeeks after reſt, Hereupon the 
powers which hold the body erect, ſhrink from 
their office, the eye-lids cloſe, the lower jaw 
falls down, a neceſſity of yawning or gaping 
attends, the head nods forward, and by degrees 
we take leſs notice of the external objects, which 
alſo affect us leis, till at length all the thoughts 
and ideas are in confuſion, and a ſort of diliri- 
um enſues, from whence there is a tranſition 
to fleep not known to us. In this natural ſleep, 
which is common to all animals, the cauſe 
ſeems to be a deficiency of the nervous ſpirits, 
which have been every where largely conſumed 
by the exerciſes of the muſcles and ſenſes, in 
whoſe actions there is probably a great quantity 
of this fluid exhaled. 

8. 569. A perfect reſt or compoſure of the 
mind and external ſenſes, with the abſence of 
all ſtimulus, or irritation in the head and other 
parts of the body, joined with darkneſs, pro- 
mote and haften the forementioned ſteps of 
fleep, and render it more quiet or profound. 

8 570. Again it is obſervable, that a variety 
of cauſes, which weaken the powers, incline 
to, and increaſe ſleep, ſuch as great loſſes of 
blood from any caute, bleeding from a vein, 

the 
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the uſe of cooling medicines, or thoſe pre- 
pared from the poppy, and cold of the exter- 
nal air; to which add ſuch as call off the quan- 
tity of blood flowing to the head, as warm- 
bathing of the feet, a plentiful ingeſtion of 
food into the ſtomach, &c. Some other things 
there are, which have a power not only of 
leſſening or weakening the motion of the ſpirits 
in the brain, but alſo in the ſtomach, inteſtines, 
heart, and arteries: ſuch as opium, and per- 
haps the other ſtrong narcotics. 

§. 571. On the contrary again, there are 
various hot medicines, which induce fleep, by 
exciting a greater afflux of blood to the brain, 
ſuch as wine, alcohol, or vinous ſpirits of all 
ſorts, but more eſpecially when reſolved into 
vapour ; to which add, acute and malignant fe- 
vers of various kinds, or elſe ſuch things as 
retard the return of the venal blood, as fat- 
neſs, &c. all theſe cauſes ſeem to concur in 
this, that a greater quantity of blood, being 
collected in the head, compreſſes the brain, 
ſo as, in a degree, to intercept or leſſen the 
courſe of the ſpirits from thence into the 
nerves, 

§. 572. But likewiſe mechanical cauſes pro- 
duce a ſleepineſs ; for if the dura mater and 
brain be compreſſed by any cauſe, whether 
from extravaſated blood, a depreſſed part of 
ſome bone, or a collection of ſerous water 
Within the ventricles of the brain itſelf, a co- 
matoſe or morbid ſleepineſs is thereby induced. 
FS. 573. Sleep, therefore, ariſes either from 


a ſimple deficiency of the quantity and mobility 
Vor, II. 1 of 
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of the ſpirits, or a compreſſure of the nerves, 
but always from a collapſing of the nervous 
tubes, through which the netvous ſpirits paſs 
out from their fountain, in the common ſen- 
ſory, to all parts of the body: 

F. 574. This theory is likewiſe confirmed 
by the cauſes of vigilance ; for all thoſe things 
prevent ſleep, which produce plenty of ſpirits, 
more eſpecially warm aromatic drinks, which 
ſend plenty of minute ſtimulating particles to 
the head, by which the motion or courſe of 
the blood is moderately quickened through the 
brain; and being, at the fame time, more di- 
lated; makes a larger ſecretion of ſpirits, in a 
given time, 

8. 575. Sleep again is hindered by cares of 
the mind, meditation, ſtudy, and paſſions of a 
ſtronger degree, with pains of the body and 
mind; all which hinder the ſpirits from reſt- 
ing in the common ſenſory, or urge them ſo 
as to prevent the nervous tubes from collapling. 
Therefore, as the former increaſe the quantity 
of the ſpirits, theſe cauſes increaſe their mo- 
tion. And, therefore, again the ſame con- 
cluſions are to be made from hence, as before 
(F.573-); namely, that the nature of ſleep 
lies in a collapſing of the nerves, which go 
out from the common ſenſory. 

$. 576. If it be inquired, whether the ſeat 
of ſleep be not in the ventricles of the brain? 
we anſwer, that it is not conſiſtent with the 
ample bounds or dominions of ſleep; which 
extends itſelf even to ſuch animals as have 
no ventricles in the brain, Whether or no 
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the vital actions continue to be carried on in 
ſleep, for' being affections of the brain, inde- 
pendent of the cerebellum ? and what may be 
the cauſe of this difference, by which the 
animal offices reſt in ſleep, while the vital ope- 
rations are continued ? we know not of any 
other reaſons, beſides thoſe before given 
(F. 400.), that the vital motions are perpetually 
ſtimulated into action, from the cauſes urging 
a neceſſity of keeping them from reſt. 

§. 577. The effect of lleep! 13 a moderatiofi 
or abateinent of all the motions in the human 
body. For now the action of the heart only 
remains, by which all the humours are ſent 
through the veſſels, at the ſame time that all 
the muſcles and perceiving nerves, with the 

paſſions of the mind and voluntary motions, are 
removed ; by which the courſe of the ſpirits 
was quickened not only to the heart, but t5 
all the other organs, ſo as to cauſe wakefol- 
neſs (F. 552, 4ig.). Thus the heart is gra- 
dually reſtored from its quick and almoſt fe- 
veriſh pulſation, to the flow and calm condi- 
tion in which we find it by the morning ; the 
breathing in fleep becomes flower and ſmaller, 
the periſtaltic motion of the ſtomach and in- 
teſtines, the digeſtion of the aliments, the 
ſenſe of hunger, and the progretiion of the 
fœces are all dimifiihed ; at the ſame time, the 
thinner juices move more {lowly on, while the 
more egrols and flugg ſh are collected together, 
and the fat tranfuſed is accumulated in the cel- 
lular ſubſtance; the viſcid albuminous hu— 
mour, for the nouriſhment of parts, adheres 
I 2 mor 
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more plentifully to all ſides of the fibres and 
ſmall veſſels; the conſumption of the ſpirits, 
the attrition of the blood, and the quantity of 
perſpiration, are all diminiſhed. Thus, while 
the quantity of the nervous ſpirits continue to 
be ſecreted with a leſs conſumption, it is, by 
degrees, accumulated in the brain, ſo as to 
diſtend and fill the collapſed nerves, which, 
both in the internal and external organs, return 
again to action by the approach of ſome ſmall 
ſtimulus, by which they are again reſtored to 
vigilance. Sleep continued for too great a 
length of time, diſpoſes to all the diſorders that 
attend a flow circulation, to fatneſs, drowſineſs, 
weakneſs, and cachexies ; and is, at the ſame 
time, highly detrimental to the memory. 

§. 578. From whence does yawning attend 
thoſe that are about to go to ſleep ? we anſwer, 
to promote the paſſage of the blood through 
the lungs, which is now flower; and the 
{ſtretching of the limbs is to increaſe the mo- 
tion of the ſpirits, that they may over-balance 
the natural contraction of the muſcles, by which 
all the limbs are drawn into a moderate degree 
of contraction. If it be demanded, from whence 
came the unjuſt opinion, which has been 
{) well received, that the motion of the heart 
becomes ſtronger in ſleep, and the perſpiration 
more plentiful? we anſwer, that the miſtake 
aroſe fiom the increaſed heat, ariſing from the 
bed-cloaths, by which the perſpirable matter, 
being confined, every where conduces to warm, 
(often, and relax the ſkin, But any one that 
cops in their uſual garments, grows colder 1 

an 
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and animals, which ſleep for a long ſeaſon to- 
gether, grow cold externally almoſt to the de- 
gree of the element. From whence is it, that 
all animals grow ſleepy, after taking food ? not 
from a compreſſure of the aorta, or from a 
repletion of the head with blood ; for even ani- 
mals, which have ſcarce any brain, ſleep after 
food. But it proceeds from the force af 
ſtimulus, which is exerted by the chyle and 
air contained in the ſtomach and inteſtines, to 
which a greater flux of ſpirits and blood, of 
courſe follow, as in every other kind of ſti- 
mulus ; whence the brain ſuffers a conſiderable 
abatement. Whether or no there is a perpe- 
tual dreaming, ſo as to be inſeparable from 
ſleep? and whether this be natural, ſo that the 
mind never ceaſes to be without thought, as a 
conſequence following from ſenſation ? we 
anſwer, this does not ſeem to be the true ſtate 
of nature; for dreams we judge to be rather 
referable to diſeaſe, or to ſome ſtimulating cauſe 
that interrupts the perfect reſt of the ſenſorium. 
Hence we ſee, that intenſe cares of the mind, 
or the ſtrong impreſſion of ſome violent idea 
received in the memory, hard indigeſtable food, 
abounding, in its quantity, with any uneaſy po- 
ſtare of the body, are the moſt uſual cauſes 
that excite dreams; which, if we can rely up- 
on the teſtimony of our memory, ſeem always 
to be abſent from a ſound and quiet ſleep. 
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LEVI . 
Of Hunger, Thirſt, Food, and Drink. 


5. 579. E ſee the creator has given to 
"ma n the two faithful guards 

of pleaſure and pain (5. 551.) for his preſer- 
vation ; the one to avert eyil, the other to in- 
vite him to uſeſul actions. From hence we arc 
informed, that the taking of aliment 1s an 
action nece{lary and uſeful to our ſupport. For 
fince every day there is a great quantity waſted 
from the boch by a cidolution of its true ſub- 
tance, thrown off by the perſpiration and other 
diſcharges, a l of the ſaid loſs is every 
way neceſſary: but more eſpecially this is de- 
manded Rom the aliment, by the nature of 
the blood itſelf, ſtrongly inclined to a ſharp, ſa- 
line, lixivial quality, and to a putrid acrimo- 
nious ſtate, to which it is continually ſollicited, 

and approaches from the putreſcent diſpoſition 
of all the more ſtagnant humours of the ani- 
mal, promoted by the inceſſant and natural mo- 
tion of the heart and arteries, with a perpetual 
heat. Moreover, the coagulable diſpoſition of 
the blood, continually loſing a great part of its 
diluting water, by inſenſible perſpiration, calls 
{trenuouſly for a recruit of the watry element, 

in the way of drink, by which its coheſive 
glovules are ſeparated from each other, and 
hindered f irom running together 1 into a conſiſtent 
maſs. | 
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8. 50. Theſe truths are proved not only 
from their cauſes, but likewife by their effects 
and appearances, which they exhibit in men 
and other animals killed by hunger; for, in 
ſuch, we commonly obferve a ſharp ſtinking 
breath, a looſeneſs of the teeth, from the dit- 
ſolving acrimony of the juices, violent pains in 
the ſtomach, a ſharp fever, and even a truc 
madneſs. All theſe diforders ariſe ſooner and 
ſtronger, as the perſon is more robuſt and 
more violently exerciſed with motion of body ; 
but they enſue very ſlowly in phlegmatic people, 
who are unactive, perſpire little, and put the 
blood into no great motion. 

§. 58 1. The freſh chyle, compoſed, for the 
moſt part, out of the aceſcent claſs of vege- 
tables, and of a conſiſtence always thinner than 
that of the blood itſelf, being received into its 
torrent of circulation, ſerves to temperate the 
putreſcent acrimony, to dilute or leſſen the 
coagulation threatened, and reduce the whole 
maſs from a ſharp ſaline to the mild albumi— 
nous nature, which is proper to healthy blood; 
and finally, the chyle, but more eſpecially that 
derived from the fleſh of animals, being re- 
pleniſhed with gelatinous lymph, ſerves to re- 
pair the conſumption or waſte which is madę 
from the body itſelf, to the vacuities of whoſe 
broken ſolids it is applied, by the cauſes before- 
mentioned ($. 240.). But the drink chiefly 
dilutes the cohefive or grumous inclination of 
the blood, hinders its putreſcent acrimony, and 
carries off, by the emunctories, ſuch particles 
as are already putrid; and hence it is, that a 
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perſon may live for a long time without ſolid 
food, if he be but ſupplied with drink, even 
of water. 

F. 582. We are ſollicited to take food, as 
well from the ſenſe of pain we call hunger, as 
from that of pleaſure, which is received by the 
taſte (F. 456.). The firſt of theſe proceeds, 
doubtleſs, from the ſenſible folds or wrinkles 
of the ſtomach, rubbing againſt each other by 

the periſtaltic motion, joined with a preſſure 
from the diaphragm and abdominal muicles, 
by which the naked villi of the nerves on one 
fide grate againſt thoſe of the other, after a 
manner intolerable. Thus we are effectually 
admoniſhed of the dangers enſuing, from too 
long abſtinence or faſting, and excited to pro- 
cure food or nouriſhment by labour and in- 
duſtry, To this ſenſe alſo, the gaſtric liquor 
or juice of the ſtomach, collected and ſharpened 
after feeding, does, in ſome meaſure, conduce, 
§. 583. Thirſt is ſeated in the tongue, fau- 
ces, &ſophagus, and ſtomach. For whenever 
theſe very ſenſible parts, which are conſtantly 
and naturally moiſtened by mucous and falival 
Juices, grow dry, from a deficiency of thoſe 
or the like humours, or are irritated by a re- 
dundancy of muriatic or alcaleſcent ſalts here 
lodged, there ariſes a ſenſe much more intole- 
rable than the former, as thirſt is more dange- 
rous; whoſe uneaſy ſenſe continues, until the 
proportion of diluting water in the blood, being 
recruited, reſtores the neceſſary moiſture and 
free ſecretion required in the parts before- men- 
tioned. From hence we learn, why thirſt 15 
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tends labour, which exhales a greater propor- 
tion of the watry perſpiration ? and why it is 
a ſymptom of fevers? where there is a dryneſs 
and obſtruction of the exhbaling veſſels belong- 
ing to the tongue and fauces? why ſimple wa- 
ter, having no tenacity, will often not ſtick 
long enough to the juices to abate thirſt, which 
yields, nevertheleſs, eaſily to ſome acid liquors, 
that not only moiſten and render fluid, but 
alſo neutralize and provoke forward the hu- 
mours. | 

§. 584. From theſe cauſes, mortals, being 
under a neceſſity of ſeeking food for the ſup- 
port of life, have, from the heginning of ages, 
determined their cnoice to the ſucculent parts 
of vegetables and animals, in ſuch a manner, 
that water and ſalt ſeem to be added only as 
third aſſiſtants. And firſt, it is probable, that 
the primitive choice of our foods was made by 
experiments, according as the variety of ſmells 
and flavours, in vegetables and their ſeveral 
parts invited, and as the ſtrength or recruit of 
our faculties thence following, confirmed their 
utility. But, by degrees, animals increaſing, 
ſo much as to be incommodious to man, now 
declining in his conſtitution or longevity, the 
fleſh of animals was afterwards added, as a 
better ſupport for thoje labours, which could 
not be ſo well ſuſtained by vegetable food alone. 
At preſent, both the number and variety of 
{ubſtances are almoſt infinite, which we take 
either as food or ſeaſoning for our nouriſh- 
ment. 
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F. 5635. Although there are many inſtances of 
particular perſons, and even of whole nations, 
who have ſupported life only with one kind of 
food, either vegetable or animal, or even from 

a ſmall clats of either of them : and although 
{ſome have lived altogether upon milk or its 
whey, yet it ſeems to be neceflary, both from 
the nature and fabric of the human body itſelf, 
as well as from the known effects that follow 
from only one kind of food, that we ought to 
ſupport life by the two kinds of foods, both 
animal and vegetable, fo intermixed, that net- 
ther of them may exceed their reaſonable 
bounds ; and this mediocrity we are taught 
from the loathing itſelf, which follows to any 
one kind of food that has been continued for 
too long a time together. 

F. 560. The flei of animals appears a ne- 
celivry part of our nouriſhment, even from the 
fabric of the human ſtomach itlelf, reſembling 
that of carnivorous animals; and from the two 
rows of teeth, with the canine teeth in each 
jaw; alto from the ſmallneſs and ſhortnets ot 
the inteſtinum cæcum, and from the neceſſary 
vigour which we require, and which is more 
remarkable in carnivorous animals. For it 
appears, that the fleſh of animals only contain 
the gelatinous lymph, ready prepared for the 
recruit both of our fluids and ſolids, which, 
being extracted from the broken veſſels and 
fibres, is readily converted into abundance of 
blood. An abſtinence from animal food, in 
thoſe who have been accuſtomed to it, gene- 
rally cauſes great weakneſs both to the body 
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and ſtomach, being perpetually attended with 
a troubleſome diarrhea or pur ging. [But in 
the amplitude and length of the inteſtina craſft as 
man agrees with herbivorous animals. | 

$8 587. Eſculent vegetables are generally of 
the aceſcent kind, only ſome few of them are 
either alcaleſcent, or elſe repleniſhed with a 
ſpicineſs ; but none of them have that animal 
glue, which is ſpontaneouſly changeable into 
blood; for it is only the ſmall portion of jelly, 
Which is drawn from their farinaceous parts, 
which, after many repeated circulations, is 
converted into the nature of our indigenous 
Juices. Vet theſe are neceſſary to avoid over 
repletion with blood, and of too putreſcent a 
kind from the uſe of animal food alone, which, 
from the moſt creditable accounts of the an- 
thropophagi, prevails to ſo great a degree, as 
to breed the hot alcaleſcent ſcurv. ; herce or 
ſavage temper, a ſtinking and leproſy of the 
body, with a lixivial corruption of all the Juices, 
Which are only to be avoided or cured by 
change of diet, in which a vegetable acidity 
abounds. Hence it is, that we are furniſhed 
but with few canine teeth, and our appetite 111 
health, but more eſpecially | in diſeaſe, is ſtrong- 
er for acidulous vegetables, in proportion to 
our warmer temperature of body, and greater 
heat of the country or the ſeaſon of the year. 
Hence we ſee, that, in the hotteſt climates, 
people live either altogether upon vegetables, or 
uſe fleſh meats but very rarely, and not without 
danger of acute diſeaſes ; while, in the colder 
countries, fleſh is eat freely with leſs danger: 
| and 
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and hence bread, or ſomething like it, is 
made a ſtanding part of our food throughout 
the world. 

$. 555. The beſt drink is afforded by pure 
water, not incorporated with ſalts nor with 
air, by which it may readily enter into a fer- 
mentation, Of this kind, we juſtly prefer that 
from a mountainous ſpring, which runs clear 
and cold through a ſandy bed, being very light 
and inſipid. Whenever we are unprovided 
with ſuch pure and healthy water, as is fre- 
quently the caſe in the lower flat countries, or 
when any increaſe of the ſtrength and muſcular 
conſtriction of the ſtomach 1s required, from a 
ſpicy ſtimulus, its place may be very well ſup- 
plied by wine, prepared chiefly from grapes, 
but in detect of thoſe, from apples and pears, 
which, after a due fermentation, becomes 
clear, and is repleniſhed with an acid falt, and 
oily or inflammable ſpirit, well diluted in water. 
Liquors of the ſame kind, repleniſhed with a 
vinous or inflammable ſpirit, but more flatu- 
lent, heavy, and leſs palatable, are prepared 
from the ſeveral kinds of corn opened by ma- 
ceration and flight roaſting, afterwards extracted 
with boiling water, and prepared, by fermen- 
tation, as a ſubſtitute for wine to thoſe coun- 
tries where the grape does not ripen. 

F. 589. But mankind has invented various 
pickles and ſauces, ſuch as ſalt, vinegar, and 
acids of various kinds, to correct the putreſcent 
diſpoſition of fleſh meats, with pepper, muſtard, 
and other hot ſpices, to ſtrengthen the action of 
the ſtomach, which is perpetually weakened 
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by flatulent vegetables ; and to theſe add, the 
ſugar, ſalt, and eaſtern ſpices, which are ge- 
nerally added either for the ſake of flavouring 
or preſerving our food. But all theſe yield no 
nouriſhment, being deſtitute of all gelatinous 
lymph, or any farinaceous quality. 

$ 590. The aliments are generally dreſſed, 
or variouſly prepared, according to their diffe- 
rent nature, the country, ſeaſon, &c. by which 
their crudity is removed, their ſolid fibres ſoft- 
ened or opened, their too much incorporated 
air expelled, or their diſagreeable acrimony re- 
duced or changed to a flavour that is agreeable. 
But even after this, many vegetable foods, and 
more eſpecially fleſh meats, require to be di- 
vided, in ſome degree, by a previous triture 
in the mouth, which is more eſpecially ne- 
ceſſary in man, whoſe ſtomach is very thin, 
or but little fleſhy, and likewiſe that the food 
may not ſtay ſo long upon the ſtomach as to 
become putrid. | Therefore we are naturally 
led from the conſideration of the aliments 
themſelves, to that of their maſtication.] 
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F. 591. (OUCH hard and tough foods, as 
i 3 confift of long parallel fibres, or 
are covered with a bony hell or cartilaginous 
{kin, generally require maſtication, to divide 
them into leſs cohering parts, chat they may 
more eaſily yield their nouriſhment to the diſ- 
folving powers of the ſtomach. The more 
diligently they are ſubdivided in the mouth, 
the more reliſhing and agrecable they become 
to the Komach ; the nearer do they approach 
to the nature of a fluid, and the more eaſily 
are they digeſted or aſſimilated. 
§. 592. Therefore we are provided with a 
variety of teeth, extremely hard, but planted 
with a root that is indeed bony and hollow; 
ſince it receives, through a ſmall hole in the 
tip or point of each fang, little blood-veſſels, 
and a nerve, which go 5 form its internal pe- 
rioſteum: and this whole root, being fixed 
into a ſocket of the jaw conformable to itſelf, 
is, in the upper part towards its crown, ſtrongly 
ſurrounded and tied down by the adhering 
ums. But the crown, or upper part of the 
tooth, placed above the gums, is not bony, 
but a peculiar ſort of enamel, of a harder denſer 
ſubſtance, and almoſt of a glaſſy texture, com- 
poſed of ſtraight fibres vertical with its root, 
and running together towards the middle. 
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This laſt portion of the tooth, having neither 
perioſteum nor veſſels, per petually grin ids away, 
and is as often repaired again by a kind of pe- 
trifying juice, that aſcends or filters ſrom the 
cells of the root, by which mechanilm they 
are, therefore, ſupplied with a great degree of 
hardneſs, very fit to overcome that of other 
bodies, and to grind the food with their un- 
equal ſurfaces, 

F. 593. As the materials of our food are va- 
rious in their texture and firmneſs, nature has 
accordingly made our teeth variouſly figured. 
In us, the anterior or incifive teeth are four 
in each jaw, weaker than the reſt, and fixed 
by a ſingle root, upon which ſtands a crown 
inwardly concave, outwardly convex, and ter- 
minated by a gradual extenuation, like a wedge 
or chizel, with a rectilineal edge, the office of 
which, as their name imports, 1s only, in the 
{ſofter foods, to cut thoſe which are tougher 
than the reſt, into ſmaller portions, ſuch as the 
fibres and membranes of animals and vegetables, 
with the brittle ſeeds and kernels of fruits. 

§. 594. Next to the former, come tie ca- 
nine teeth, which are two only in each jaw, 
fixed by a longer and ſtronger, but ſingle root; 
from whence their crown is extenuated into a 
cone. Theſe Jacerate tough aliments, and hold 
faſt ſuch as require a longer triture by the 
grinders. 

8. 595. The third order of the teeth is, that 
of the molares, which, in general, are com- 
poſed of ſeveral roots, with a quadrangular 
crown, ſomewhat flat ſurfaced, but more or 

leis 
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leſs divided by rocky aſperities. 'The two fore- 
moſt of theſe are weaker than the reſt, in- 
ſerted by two, or often but one root, with the 
furface of their crown parted into two; but 
the three poſterior grinders are larger, fixed by 
three, four, and ſometimes five roots, but ter- 
minated in their crown by only one ſurface, 
ſomewhat ſquare and flat, but leſs in the lower 
than upper jaw, and 1s ſubdivided into a 
number of eminencies correſponding to that 
of their roots. Betwixt theſe teeth, the moſt 
compact or bony foods are interpoſed and broke, 
as the more tough and hard are ground ſmal- 
ler, while the lower teeth are urged obliqudy 
and laterally againſt the moveable upper ones ; 
and theſe are "the teeth which pertorm prin- 
cipally what we are to expect from maſtication 
of food. 
$. 96. That the teeth might break or grind 
the 0d with due ſtrength and firmneſs, the 
uppermoſt are fixed into the ſockets of the im- 
moveable upper jaw, as the lower ones are into 
the lower moveable jaw, which is a ſingle 
kts and fo joined with the temporals, that 
it nay be drawn down from the upper jaws, 
and pulled up againit them with a great force, 
and may be rinavied lateraily to the right or 
left, forward and backward. Thoſe various 
motions of the lower jaw depend upon the ar- 
ticulation of its oval heads, in which the lateral 
varts of the jaw terminate, convex or higheſt 
in the middle, and received betwixt the ob- 
Hue | Protuberances of the temporal bones, in a 
allow excavation, at the root of the jugal pro- 
| ceſs, 
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ceſs, deeper in its middle, and increaſed by a 
little excavation of the ſame kind before the 
auditory pailage ; from which it is ſeparated by 
a peculia; aſſure. This joint has the freer li- 
berty in moving, and its incruſted cart'lages 
have a longer duration, by the interpoſition of 
a {mall cartilaginous plate; betwixt the condyle 
of the jaw and tubercle of the temporal bone, 
concave in its middle above and below, with 
riſing. ſides, which ſurround the tubercle of the 
temporal bone upward, the condyle of the 
jaw downward, aud correſponds to the adjacent 
incqualitics. 
$. 597. The muſcles moving the lower jaw, 
which are weaker in us than in brutes, are the 
temporalis and elevator, ariſing from a large 
part of the fide of the ſkull, and from the out- 
ward tendinous expanſion of it, the ſtellated 
fibres run together into a tendon, fixed to the 
coronal or ſharp proceſs of the jaw; the maj- 
ſeter and elevator, having two or t three diſtinct 
parts or lefs muicies, deſcends from the os ju- 
galis and margin of the upper jaw back wail 
into the angle of the Wer jaw. Both he 
temporal mulſcl.s. acting together, pull the 
lower jaw backwaid, as a maſſeters do for- 
ward. The pfmeid us int delcends from 
the 5 pterygoide rol and 3 the palate bone 
= root of the hook, with the internal wing, 
into the angle of the lower jaw, which it = 
Vates Or draw S TO One ide Or the ot] ICT alter- 
nately. The pfrervg97 4 us exiermus has a doub] 
origin; one traniverte froin the inner wing and 
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convexity of the upper jaw, the other, deſcend- 
ing, ariſes from the hollow temporal part of 
the great wing of the ſphenoides; thence it 
proceeds backward and downward into the 
outer part of the condyle of the lower jaw, 
which it moves laterally, and draws forward 
before the upper jaw. 

8. 598. The lower jaw is depreſſed, ſo as to 
open the mouth by the digraſtic or biventer 
muſcle, ariſing from an hollow of the maſtoide 
proceſs; from whence deſcending, its middle 
tendon is tied by a tendinous plate of the cel- 
lular ſubſtance to the os hyoides, and being 
likewiſe connected to the mylohyoideus, and 
then paſſing through the divided fibres of the 
ſtylohyoideus, it is increaſed by another fleſhy 
belly, inſerted at the ſymphyſis of the two 
halves of the lower jaw, within the chin, 
Moreover, the mouth may be partly opened by 
all the other lower muicles of the jaw, os 
hyoides, and larynx, as the geniohyoideus, 
geniogloſſus, ſternohyoideus, ſternothyroideus, 
coracohyoideus, and latiſſimus colli; although 
the latter rather draws the ſkin of the neck 
and face downward than the jaw itſelf. 

§. 599. The lower jaw is elevated with a 
great force, ſo as to divide the food by the 
preſſure of the upper and lower teeth againſt 
each other, by the action of the temporal, 
maſſeter and external pterygoide mu'cles ; the 
contraction of which appears, by exper nents, to 
be very powerful, ſufficient to raiſe ſeveral 
hundred weight. The lateral and circular 
motions of the jaw, upon one of its condyles 


re- 
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removed, are performed by the external and 
internal pterygoidei, acting either alone or to- 
gether weith the former. 

$. 600. Thus the food is cut, lacerated, and 
ground to pieces, and if the maſtication be 
continued diligently, it is, together with the 
liquors of the mouth, reduced into a kind of 
pulp. For, during the trituration of the food, 
there is continually poured to it a large quan- 
tity of a watry clcar liquor, evaporable or in- 
ſipid, or, at leaſt, but little ſalme, and 1eple- 
nüthed with but little earth, in an aculthy 
ſtate, neither acid nor alcaline, although from 
thence may be obtained a very frail portion of 
a lixival fait ; and tis liquor flows under the 
denomination of /alrva, from nuraberlels {prings 
each way tarrounding the food. A large. quan- 
tity of this laliva is ſeparated by num: ericfs 
ſmall glandules of the lips and cheeks. of an 
oval figure, which pour out their ſecreted liq 
through ſort ducts and oblique mouti1s, This 
liquor always abounds in the mouth, but in a 
greater quantity and ſharper in thoſe who are 
taſting; and, being naturally ſwallowed with- 
out our notice, makes a moſt uſcful addition 
to the juice of the flomach itfelf; nor can 
this be lavithiy waſted by ſpitting, unleſs in 
phlegmatic pertons, without orejud! ce to the 
conſtitution. The juice, poured out from the 
exhaling veſſels of the tongue, mouth, and 
cheeks, is of the like kind, or rather more 
watry. As for the ductus inciſivus, we are now 
ſufficiently certain, that it is blind, or Giſ- 
charges nothing into the mouth, only gives 
K 2 pallage 
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paſſage to an zitery from that of the palate into 
the nares. 

F. 601. But there are other more conſiderable 
falival glands, which ſupply the watry humour 
called after their own name. Of thele, the 
principal is the parotid, filling vp a large inter- 
val betwixt the auditory paſlage and the lower 
jaw, to Which it is immediately contiguous in 
the part uncovered and to the maſſeter ; it is a 
conglomerate gland made up of round or grape- 
like cluſters, connected by the cellular ſub- 
ſtances; which laſt, being denſified and reticu- 
lated, forms an almoſt tendinous covering, 
that ſurrounds and connects the whole gland. 
From this aſcends a white, vaicular, capacious 
duct, to the os jugale, from whence it is tranſ- 
verſely inclined, and takes in, by the way, a {mall 
duct of a ſolitary glandule on the top of the 
maſſeter, or elſe lodged diſtinct, or continued 
upon the parotid itſelf, and is rarely double; 
after this, the duct, bending round the convex 
edge of the maſſeter, opens with an oblique 
or cut aperture through the depa ting fibres 
of the buccinator muſcle, in the midſt of 
many little glandulcs of the check, over-againſt 
the root of the middle grinder. The bulk of 
this gland, and the namber of its arteries, prove 
it to be the chief 1 {COM WHECRCC the ſa- 
liva flows. 

$. 602. Another ſmall gland, adjacent to the 
parotid, but much lets, compoicd of ſoſter and 
larger bunc! chies, connected by the like cellular 
membrane, is, from its tituation at the lower 
angle of the jaw, called maxillary, being in 

Part 
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part terminated only by the ſkin, but in part 
ſends off an oPpracts over the mylonyoide 
muſcle, which, following the long hollow fide 
of the lower jaw, of a granular fabric, is ſpread 
under the membrane of the mouth; by the 
name of ſub/ingualis. From the larger maxil- 
lary, together with this appendix, a duct paſſes 
out, which, being a long way covered in its 
middle part by the ſublinguaſis, receives one, 
two, or three branches, by Whoſe inſertion it 
goes on, increaled to a cylindrical projecting 
orifice, under the bridle of the tongue. But 
there are ſtill other ſmall and ſhort ducts from 
the tfublinguil glands, from the number of 
three or four to tw enty, which pour out a ſa- 
liva through ſhort little ducts, or points, 4 
each edge of the tongue. There are ſome in- 
ſtances where the larger anterior branch of the 
duct of the appendix, which uſually joins itſelf 
to the maxillary gland, goes on ſingle, parallel, 
and opens by itlelf. Various other ſalival ducts 
have been miſtakenly publiſhed by different 
profeſſors, which are not confirmed by ana- 
tomy hcerielt. 
$. 603. The creator has wiſely provided, that, 
by the motion of the jaw in maſtication, the 
falival glands mall be compretied by mec ani- 
cal necetlity, ſo as to diſcharge their juices then 
to the mouth in greater plenty. For when 
the month is opened, the maxillary gland, 
being preſſed by the digaſtric and mylohyoic eus, 
throws forth a fountain of ſaliva, as the parot tid 
alſo does in the fame manner, \ when ur ged by 
the turgeicence of the maſſeter; and it is this 
K 3 muſcu- 
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muſcular preſſure, urging the ſaliva into the 
mouth, that excites the appetite or mouth-water, 
S. Hog. The :cod, therefore, being in this 
manner ground vetwixt the teeth, and inter- 
mixed with the ſaliva and air, into a ſoit juicy 
pulp, phable into any figure, en replete with 
f othy or elaſtic air globules, does, by the action 
of the latter, undergo a farther diſſolution, by the 
warmtn of the parts, exciting the elaſticity of 
the air, to expand and burſt afunder the con- 
fining particles of the food betwixt which it is 
included. In this act of maſtication, the oily, 
aqueous, and faline parts of the food are inter- 
mixed the one with the other; the ſmell and 
taſte of different ingredients are loſt in one, 
which by the dilution of the ſaline parts with 
{aliva, renters the food flavourable; but ſuch 
particles as are more volatile and penetrating, being 
directiy abiorbed by the bibuioas veſſels of the 
tonguc and cheeks, enter firaight into the 
bloo1-vchiels and nerves, fo as to caulc an im- 
mediate recruit of the faculties | 
$. 005. Bat the motions wi:ich are neceſſary 
for tuining round the food, applying it to the 
tecth, and conveying it throunh the different 
perts of the mouth in maſtication, are admi- 
niſtred by tiie tongue, cheeks, and lips. And 
firit tac tongue being expanded fo as to form 
a iuiall coucavit) in its back or ſur face, takes 
up the food tlins prepared, and conveys the 
charts by the moving powers before deſeribed 
(S. 4:1.) backward to the parts for wich it 1s 
deſi ned. At one time the tongue rendered 
narrow by lateral contraction, ſcarches every 
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part of the mouth with its tip, and turns out 
the latent food into a heap, on its common con- 
cavity. At another time, applying its extre- 
mity to the fore-teeth, and raiſing itſelf up ſuc- 
ceſſively, it draws the juices from the cavity of 
the mouth ; and together with the food, con- 
veys them to the fauces or back part of the 

mouth behind the teeth. _ 
§. 606. But theſe motions of the tongue are 
likewiſe governed by the muſcles and mem- 
branes, largely inſerted into the os hyoides, the 
baſis of which is internally concave, from 
whence are extended horns laterally and out- 
wards, terminated by more protuberant heads, 
and completed with little oval corniſhes; and 
this bone being drawn down by its reſpective 
muſcles, depreſſes the tongue at the ſame time, 
and the lower jaw likewiſe, if the muſcles of 
that be relaxed. "Theſe depreſſing powers are 
the ſernotyoideus, but ariſing alſo in part from 
the clavicle, extenuated upwards, and ſtriped 
with tendinous lines; the /ternothyro:deus ariſing 
as the former, and broader from the upper rib, 
which muſcle deprefling the cartilage to which 
it 1s inſerted, is under a neceflity of pulling 
down the os hyo:des at the ſame time; this is 
partly intermixt with hyothyro:deus, and in 
part confuſed with the ſternohyoideus. Next 
the coracohyoideus, ariſing from the upper and 
thorter tide of the ſcapula, near its notch, aſ- 
cends oliquely, and at the croſſing the jugular 
vein, changes into a tendon, from whence the 
other belly of the muſcle aſcends direct to its 
inſertion, into the os hyoides, which it depreſſes, 
K 4 | being 
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being in part confounded with the ſternohyoi- 
deus. The hyothyroideus, a little end die 
muſcle, may be added to the former, by which 
it is deterinined. 

$ 007. The other powers which elevate the 
05 hyoides, together with the tongue, are its 
ſtylogloſſus muſcle, ſuſtained by a a peculiar li- 
gament of the upper jaw. 2. T be [tylohyor- 
deus, a weak muſcle, often ſplit for the paſlage 
of the biventer, and again united into one por— 
tion, after adhering to the tendinous expanſion 
ol the biventer, is inſerted, together with its 
fellow, into the angle of the batis, and often 
into the horn of the os hyoides; the ſecond ſty- 
lohyoideus, when it is preſent, reſembles the 
former, behind Which it is placed, ariſing rs 
the tip of the ſtyloide procets, is inſerted int 
the os triticeum, and anſwers the purpoic 9 1 
ligament to {uttain the os hyoides. Theſe alto- 
gether draw the tongue back, but laterally they 
elevate it. The 22 yo:deus, ariſing from op- 
poſite ſides of the chin, meet together in one, 
backward, ſerving to elevate the tongue, and 
fix it in making various motions. The genic- 
hyrid-us being a companion of the g geniogloſſus⸗ 
pulls the tongue forward out of the mouth. 

608. But moreover, the muſcles of the 

checks variouſly move the food in the mouth, 
and by their preflure on the outſide of the teeth, 
urge it into the inner cavity of the mouth, with- 
in the teeth, as we ice in the buccinators, when 
the mouth is ſhut. Others again open the os 
externum, for receiving the food betwixt the 


cheeks and the teeth, ſuch as the double head- 
ed 
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ed proper elevator of the upper lip; and the 
elevator, which is partly common; to wiichadd 
the zygomaticus, upper and lower; the riſorius, 
triangularis menti, and the depreflor, proper to 
the angle of the mouth, which ariſing from an 
excavation on cach fide, near the ſocket of the 
canine tooth, are inſerted into the orbicularis of 
the lips. Others again cloſe the lips, that the 
food received may not return out of the mouih, 
ſuch as the orbicularis of cach lip, the proper 
depreſſor of the upper lip, and the vroper ele- 
vator of the lower lip, and that which ſerves 
in common for the elevation of both. Of theſe 
more particular deſcriptions may be had, from 
profeſſed ſyſtems of anatomy, 

F. Cog. By theſe means the food, ground 
and 1180 with the ſaliva into a ſoſt pulp, col- 
lected from all parts of the mouth by the tongue, 
into the arched ſpace betwixt the teeth, is af- 
terward, by the expanſion and ſucceſſive preſ- 
ſure of the tongue, conveyed backward behind 
the teeth, and from thence thruſt into the fau- 
ces; and in this action the tongue is expanded 
by the ceratogloſfii, and geniogloſſi, and ren- 
dered a little concave upon the ſtylogloſſus. 
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$. 610. HE tongue being raiſed by the 

ſt logloſſi, and bi oadly applied 
to the palate, preſſes the food ſucceſſivcly to- 
wards the fauccs, which at that time only afford 
an open paſſage. After this, the thick root 
and back part of the tongue itſelf, by the fore- 
mentioned muſcles, and by the ſtylohyoide! 
and biventers carried backward, preſſes down 
the epiglottis, which ſtands up behind the 
tongue, connected therewith by numerous 
membranes, and perhaps by forne muſcular 
fibres. At the ſame tine, the muſcles clevating 
the pharynx, all act together, ſuch as the bi- 
venter, geniohyoideus, geniogloſſus, ſtylohy- 
oideus, ſtylogloſſus, ſtylophayngeus, and the 
other elevators, which now draw the larynx up- 
ward and forward, that the epiglottis, being 
brought nearer to the convex root of the tongue, 
may be better cloſed or depreſſed. Hence it is 
neceſſary towards deglutition, for the jaws to be 
cloſed, that by this means the biventer ma 
have a firm ſupport; and, together with the 
muſcles already defcribed (F. 607.) clevate the 
os hyoides. Thus the epiglottus being prefled 
down or inverted, ſhuts up and covers the paſ- 
ſage very exactly, into the larynx, over which 
it is extended like a bridge, for the aliment to 
pals over into the fauces, 


F. 611. 
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F. 611, By the pharynx we underſtand an 
ample cavity, ſomewhat like a membranous 
funnel, multiform, with a deficiency before, ex- 
tended from the occipital bone before the great 
opening of the ſkull downward, along the bo- 
dies of the cervical vertebræ, covered above by 
the middle cuneiform bone, the opening of the 
nares, and moveable velum of the palate, re- 
ceiving the tongue and larynx before, and the 
cſophagus below, ſo as to form one {oft mem- 
branous bag, outwardly ſurrounded on all fides 
by muſcular fibres, internally lined with an epi- 
thelium, or continuation of the cuticle, like 
which it is renewable, but more moiſt ; out- 
wardly it is ſurrounded with a good dual of cel- 
jular ſubſtance, more eſpccially in its poſterior 
and lateral parts. By this ſtructure it becomes 
lax and dilatabie, ſo as to receive all bodies that 
are preſſeci by the tongue over the larynx. | 
F. 612. This muſcular bag is dilated in its 
action ($8. 510.) by the powers ſerving to its 
elevation, ſuch as the /y!opharyngeaur, ſome- 
times double, from the proceſs of its name; 
whence deſcending, it is inferted into the mem- 
brane of the larynx, under the os hyoides, and 
into the cartilaginous edge of the deicending 
thyroidens, after which it is broad ſprcad 
through the internal face of the pharynx, toge- 
ther with the following. The thyrepatatinus, 
or lap y/opharynoews being ſpread in the form 
of an arch round the move his palate, and from 
thence extended downwards in two columns, 
on each ſide the pharynx, form a conliderable 
part of that bag, being alſo connected by LO 
res 
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fibres to the thyroid cartilage. That the /a. 
pingopharyngens is a true or diſtinct muſcle, I 
am ready to believe, rather from the obſerva- 
tion of other eminent anatomiſts, than any of 
my own. As to the c-ppa/opharyngers, T almoſt 


deſpair of finding any, unleſs you will reckon 


the ſtrong white plate of the cellular ſubſtance, 
which ſurrounds the upper part of the pharynx 
for a muſcle. This bag cloſely ſurrouad and 
follows the drink, on each ſide the cp:glottis, 
above the larynx ; and from thence it :alls into 
the eſophagus. 

F. 613. That the aliments might not regur- 
gitate into the noſtrils, at the time when they 
are preſſed into the dilated pharynx (F. 612.) 
a mov cable velum or palate is interpoſed : name- 
ly, from the ſides of the bony palate and ptery- 
201i-'e wings, is contained a moveable expanſion, 
compounded of the membranes from the mouth 
and nares, betwixt which membrancs are ſpread 
muſcles; being almoſt of a fquare figure and 
pendulous, betwixt the cavity oi the nares and 
fauccs, in ſuch a manner, that they naturally 
leave the former open, and form a concave 
arch towards the mouth: and from the middle 
of th's 13 extended a ſmall portion, pendulous, 
and of a conical ſhape, before the epiglottis, re- 
plete with many {mall glands, which from its 
appearance in a diſeaſed ftate, is called uvula. 
The elevator of this velum, which is ſtrong, 
ariſes from the aſperitics of the cuneiform bone, 
behind the ſpinal foramen ; and from a carti- 
lage of the tube deſcending inward, does with 
its companion, form an arch, which is move- 

able 
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able with the palate itſelf, ſo as to be brought into 
a cloſe contact with the ſides of the nares, and 
with the tubes, that none of the aliment may 
enter into either of them. But this clevator does 
not ſeem to have any conſiderable action in 
ſwallowing ; at which time regurgitation into 
the noſtrils is prevented by a conſtriction of the 
muſcles of the pharynx, together with a depret- 
ſure of the thyropalatini, which then manifeſtly 
draw the moveable velum downward, and to- 
wards the tongue and pharynx, [Add to theſc 
the circumflex:cs patuti mollis, which ariſes a 
little more forward from the ſame cuneiforni 
bone, from the internal fide of its wings, and from 
the inner wing, with the cartilaginous end of 
the tube, broad, and then paſſing through a 
notch of the pterygoide hook, changes its di- 
rection, and aſcends with a radiated tendon, 
through the upper membrane that covers the 
velum of the palate, joins with its fellow, ſpreads 
over the other muſcles, and adheres to the 
edge of the palate bone. This is able both to 
open the tube, and to preſs down the moveable 
velum of the palate. So as to make a preſſure 
upon the contents ; and from hence the pha- 
rynx being contracted like a ſphincter, drives 
down the food, without permitting any part to 
return back into the cavity of the nares. Hence 
we ſee, that when the immovable velum of the 
palate is perforated, or otherwiſe vitiated by diſ- 
eaſe, the aliments regurgitate into the noſtrils, 


and ſtop up the Euſtachian tubes, ſo as to cauſe 
a dcatnels. 
F. 614. 
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14.2 Of Deglutition. 


8. 614. During this endeavour to depreſs the 
food by the pharynx, (J. 014.) the velum drawn 
back and expanded over, 1s pulled down to- 
wards the tongue, by the action of the palato- 
pha aryngei. and by the circumflex muſcles of 
the ſoft palate, ($. 61 3.). Theſe muſcles, to- 
gether with the gloſſapalati ni, which laſt are 
indeed weak, preſs t the velum againſt the pro- 
tuberant root of the tongue, and intercept any 
return to the mouth. After there is no further 
danger of any part falling into the wind- pipe, 
the epiglottis is raiſed up again, as well by its 
own elaſticity, as by the elevation of the tongue 
itielf, by which it is drawn forward. [Laſtly, 
the depreſſed uvula is raiſed by the azygos, which 
ariſes from the tendons of the circumflexi 
muſcles 

$. 6 5. Immediately after this, follows a 
force urging the food downward, ES is ex- 
erte by the conſtrictor muſcles of the pharynx, 
drawing the fore and back parts together, and 
the muͤſcles which are partly twankerle. and 
partly aſcend into the poſterior ſurface of the 
ph aryNX. Of theſe the Ka is, the ptery- 
gopharyngeus, ariſing from the Shake hook and 
internal edge of the Wing; irom whence form- 
ing an arch, it is extended upward and back- 
ward, largely ſurrounding the upper part of 
the pharynx. The mylopharyngeus, partly 
continucus with the fibres of the buccinator in 
the middle, betwixt an inſertion or adl:efion to 
the bones, ariſe alſo in part from an origin cf 
their own, above the iaft of the grinding t tecth, 
in the lower jaw. Thele having a courſe al- 

moſt 
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moſt tranſverſe, ſurround the pharynx, and 
draw its back towards the forevart. Next to 
theſe follow the geniopharyngei, aſcending in 
two ſtrata of obſcure and confuſed fibres; next 
the chondropharyngei, of a triangular figure, 
ariſing from the officula triticea ; the cerato- 
pharyngei, which aſcend radiated from half of 
the horn; the ſyndeſmopharyngei, ariſing from 
the horn of the thyroide cartilage, and diſtinct © 
from the former; to which add the thyropha- 
ryngei of both kinds, increaſed by the fibres of 
the tternothyroideus and cricotbvroideus, with 
the cricopharynye!, the traniverſe, aſcending 
and deſcending. Theſe muſcles acting ſucceſ- 
fively from above downward, according to their 
fituation, drive the aliment into the ce{ophagus: 
at the ſame time the depreſſing muſcles of the 
larynx, coracohyoideus, ſternohyoideus, and ſter- 
nothyreoideus, draw down the larynx forward, 
and leflening the capacity of the pharynx, urge 
the food downward. But in this action, as the 
aliment paſſes by the poſterior rima, or opening 
of the glottis, the aryarytœnoidei contract the 
larynx perpendicularly together, 

$. 616. As various dry and rough bodics are 
frequently ſwallowed, it was neceſſary for the 
pharynx to be dilatable, and not ſo ſubject to 
pain as the tongue, ſtomach, and ſome other 
organs; to which end likewiſe, the great quan- 
tity of mucus, which is collected in all parts of 
the fauces, greatly conduces. Therefore, in 
general, betwixt the nervous and innermoſt 
coat of the pharynx, are placed a great number 
of {imple mucous folucles or cells, of an oval 


figure, 
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figure, pouring out their mucus through ſhort 
mouths, of a ſoft viſcid, and ſomewhat watery 
nature, but ropy or drawing out into threads, 
whence it abounds more with faline and oily 
parts, than the ſativa itſelf, "Theſe mucovs re- 
ceptacles are moſt plentiful in that part of the 
pharynx, which is immediately extended under 
the occipital bone, Where they are diſpoſcd in a 
ſort of radiated right lines; and they are like- 
wiſe numerous in that portion of the pharynx, 

which is called ſalpingopharyngeus. But there 
are likewiſe other flat and circular follicles, 
ſeated in great numbers about the back part of 
the tongue, as far as its foramen caecum (F. 4.48.) 
into which, frequently, when it forms a long 
ſinhus, there are many mucous follicles open, 
together in common. Other follicles and pores 
of the ſame kind are every where ſeated in the 
pulpy fleſh of the palate, where numerous ſmall 
glands diſcharge ſuch a viſcid mucus. More- 
over, the whole ſurface of the moveable palate, 

is of a glandular nature, like that of the pha- 
rynx, only the follicles and glandular corpulcles, 

are here more numerous and thickly ſet to- 
gether. 

9. 07. Where the pharynx deſcends late- 
rally from the hook of the bony | palate, betwixt 
the portions of the gloſſapalatinus, and pha- 
ringo-palatinus, are ſeated the tonſils, of an oval 
figure, perforated inward with ten or more large 
ſinuſcs, which open through the membranous 
covering of the velum extended over them, 
and by the preſſure of the adjac ent muſcles, 
ſerve to diſcharge a great quanticy of a moſt 

4 thick 
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thick mucus from their ſinuſes. In like man- 
ner, the adjacent parts of the nares, and pro- 
jecting rings of the tubes, in that ſide of the 
epiglottis that lies next to the larynx and the 
back of the arytœnoide cartilages, are alſo re- 
pleniſned with mucous organs. Laſtly, the 
clophagus itſelf on all ſides abounds with ſimple 
follicles, from whence a mucus 1s poured out 
ſomewhat more fluid. But the larger glandulæ 
celophagaz are of the conglobate, or lymphatic 
kind, and conduce nothing to this mucus. 
The blood-veliels of the tonſils, are ſupplied 
from thoſe of the tongue, lips, and pharynx 
itſelf; as thoſe of the œſophagus are derived 
from the branches of the pharynx, upper and 
lower thyroidals, from the bronchials, and 
lower, from the aorta itſelf. The veins of the 
palate and tonſils being numerous, run together 
into a net-work, ending in the ſuperficial branch 
of the internal jugular. | 

F. 618. The eſophagus, then, is a double 
tube, of which the innermoſt is ſeparated frony 
the outer, by a good deal of cellular ſubſtance, tha 


x 
nay be inflated. The innermoſt tube of The œſo- 


phagus, is nervous and ſtrong; being continued 
from the membranes cf the mouth and nares, 
on Its inner tide villous, or like fine velvet, but 
lmoother; not fleecy, but of a pulpy conſiſtence, 
having this innzrmott lining diſtinguiſhed from 
the reſt, by a thin cellular ſubſtance, in which 
the ſmall veſicls are reticulated with minute 
glandules interſperſed. The outer tube is muſ- 
cular, aud in itſelf conſiderably ſtrong, com- 
poſed of fibres internally continued from the 
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lower and back part of the cricoide cartilage, 
which by degrees change from annular to fibres, 
that are externally longitudinal, and ſerve to 
draw up and dilate the œſophagus, againſt the 
food, for its reception. But the other internal 
circular fibres, which are ſtronger than the for- 
mer, ariſe in like manner from the top of the 
cricoide cartilage, and by their ſucceſſive con- 
traction againſt the food, drive it down through 
the whole long tube of the eſophagus, which 
deſcends firſt in a direct courſe, a little to the 
left tide of the wind-pipe ; but having reached 
the cavity of the breaſt, it paſſes behind the 
heart, through the cellular interval, that lies 
betwixt the bag of each pleura (F. 75.); from 
whence inclining by degrees, a little to the right, 
it afterwards bends again to the left, to its pro- 
per opening, by which its included food paſtes 
through the diaphragm (F. 289) in the inter- 
val of time that is betwixt expiratio'1 and inſpi- 
ration: but outwardly, the whole tube of the œſo- 
phagus is ſurrounded by the cellular ſubſtance. 
8. 619. This upper operungg of the ſtomach, - 
. n or compretſed It] ſuch a manner, 
be the lower mw.” of the: Giphragm, in every 
\n{piration, as to conitne the: food within the 
1omach, and direct it in every reſpiration, oy 
preſſure, naturally towards the: pylorus. By this 
means, the upper, or poſter ior vrifice of the ſto- 
mach, is ſo cloſely ſhut, as to conhne even wind 
or vapours within the capacity of the moſt 
healthy ſtomach, from whence they never ci- 
Cape. but by a morbid aftection. 
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LECG.LI URFE XXIV. 
Of the Stomach, and its Action en the Food. 


§. 620. I the ſtomach, we underſtand a 
10 membranous veſlel, or bag of a 
peculiar figure, deſtined for the reception and 
further diſſolution of the food, within the cavity 
of the abdomen, behind the left falſe ribs, in ge- 
neral of an oval figure, and like a caſk, of a lon- 
ger diameter tranſverſely than perpendicularly; 
and this more ſo, as the perſon is more adult; 
but in the foetus it is altozether ſhort and round. 
But if we conſider more accurately, every ſecti- 
on of its figure, they will appear circular ; al- 
though there be a blind or obruſe concavity in 
its left extremity, from whence it grows wider 
towards the eſophagus, at whole | inſertion its 
light or ſection is the largeſt of all, diminiſhing 
by degrees thence forward and to the right fide, 
where it terminates, by forming a ſhort bend in 
a contrary direction to itſelf, called the pylorus. 
Thus its ſit uation, in general, appears to be tranſ- 
verſe, yet ſo that the æſophagus enters its poſte- 
rior fide. and the pylorus goes out from it for- 
ward to the right fide. The middle of the bo- 
dy and enfiform cartilage, thus cover or anſwer 
to nearly the center of the ſtomach. Since 1ts 
figure is oval, but incurvated, its lower convex- 
ity will form a larger pendulous arch when 
empty; but when full, the middle convexity of 
the laid arch will be raiſed outward to the con- 
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tact of the peritonæum, deſcending before it: 


on the other hand, the lefler arch, intercepted 


betwixt the two orifices. will, in this ſtate of the 
ſtomach lie periealy backwaid towards the 
ſpine, ſo as to include the ſmall lobe of the li- 
ver, Thus the inſertion of the ceſophagus into 
the full ſtomach, will be in an obtuſe angle, 
in a manner parallel with the horizon; but in 
the empty ſtomach it will be almoſt perpendi- 
cular; and at the ſame time, the right extre- 
mity of the ſtomach forming the pylorus, which 
in an empty ſtate, lies bent upward, will, in the 
full itomach, be bent more backward, ſo as to 
deſcend in perſons lying on their back. 

§ 621. About the ſtomach are placcd the 
coadjutant viſcera; and particularly to its large 
1npecrtorated extremity, is connected the ſpleen, 
by a conſiderable portion of the omentum ; ; the 
Ieſler arch or curvature of the ſtomach receiving 
the little lobe of Spigelius, has likewiſe the left 
lobe of the liver, largely interpoſing betwixt 
the ſtomach and the diaphragm, which lobe 
partiy compreſles the ach "Gower: below 
the margin of which a portion of the ſtomach 
lies immediately contiguous to the Clap! Iragn 
itſeit, yet ſo as, by a moderat extenſion, to _ 
lid within the bounds of the falle ribs: under 
and behind the ſomach, lies the pancreas, ex- 


2 


tended for a conſiderable length in an empty 


pace, upon the tranſverſe portion of the colon: 
again, trom tile leſſer curvature or arch, ariſes 
the little oincatum, to which is continued the 
ronger membt ane, that connects the œſopha- 
aus wich the diaphragm; nor is the large omen- 
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tam connected to the whole length of the ſto- 
mach, but leaving a deficiency to the right ſide 
near the pylorus, it is continued on beyond the 
left extremity, into a ligament, which connects 
the ſtomach and ſpleen together. The liga- 
ments, in theſe parts, are productions of the pe- 
ritonæum, which receding from the diaphragm, 
ſpreads itſelf over the ſtomach; {o as to form its 
outermolt coat. 

$. 622. The fabric of the ſtomach anſwers 
in general to that of the œſophagus, of which 
it is an expanſion, and in ſome animals has in all 
its parts the ſame muſcular appearance. (1.) The 
outermolt coat is from the peritonæum, of con- 
ſiderable ſtrength, ſo as to confine or limit the 
extenſion of the reſt, and afford a ſupport to 
the ſubjacent muſcular fibres: this is expanded 
into the little and great omentum, after leaving 
the ſtomach. (2.) The cellular coat lies immedi: 
ately under the former, more abundant in the 
origin of the little omentum, where it contains 
little conglobate or ly mphatic glandules, which 
alſo holds true of the cellular ſubſtance in the great 
omentum ; but it is thinner and much leſs con- 
ſiderable betwixt the coats of the ſtomach itſelf, 
whence the outer and muſcular tunic cloſely 
cohere together: in this ſubſtance the larger 
branches of the veſſels are diſtributed. 

$. 62 3. Next in order, appears (3. ) the muſcular 
coat, 5 ealy to deſcribe or prepare. Here, 
indeed, we ſee the longitudinal fibres of the œſo- 
phagus, coming to the ſtomach, are detached 
one from another in all directions or points from 
the cardia ; ſome of them of more conſiderable 
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ſtrength, run on to the pylorus, 270.4 the lefty 
curvature, which by detr-es Gvechnito from 
their longitudinal courſe, deſcend or ſpread into 
a plain of each fide, and are in part ſti oed 
out through the pylorus itſelf, into the du e- 
num, where they gradually difappear. Other 
fibres, in like manner, of a thinner kind, deſ- 
cend to the great obtuſe extremity of the ſto- 
mach, which has no opcning, ſeated on the left 
fide: and finally, through every ſection of the 
ſtomach, from its blind or left extremity, to the 
pylorus, are ſpread concentric circular fibres, 
which by degrees increaſing in their thickneſs 
or number, are continued on with the reſt of 
the circular fibres belonging to the ſtomach : 
this laſt makes the moſt conſiderable order of 
the muſcular fibres. But the ſphincter of the 
cardia and cefophagus, is compoled internally of 
fibres, ariſing from the left fide of the dia- 
phragmatic aperture, and running to the right, 
paſs on each fide the gula, which they thus cloſely 
embrace, and then degenerate longitudinally, 
till they are loſt under the circular or {econd 
ſtratum, near the pylorus. But the ligaments 
of the pylorus are two membranous detachments, 
betwixt the two incurvations into which the 
pylorus is bent, formed by the foreſaid longi- 
tudinal fibres, which run along from the ſto- 
mach to the pylorus, and are very cloſely joined 
to the internal coat, in their way. 

$. 624. Immediately under the muſcular 
fibres, follows (4.) another celiular ſtratum, larger 
than the outermoſt, ſofter, more eaſily inflatable, 
and conſiſting of larger cells or veſicles than 


what 
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what we uſually obſerve, even in the inteſtines. 
Within th:s cellular ſubſtance are ſpread the 
{mall veſſeis, which, coming from the larger 
branches of the ſtomach, enter through its muſ- 
cular coat, and fpread internally, by an angular 
ſubdiviſion, after the manner of a plexus. Un- 
der this lies ( 5.) the nervous coat, which is thick, 
white, and firm, and properly makes up the 
true nature or ſubſtance of the ſtomach itſelf, 
after the manner of other nervous parts : and 
this is again lined internally with a third cellu- 
lar ſtratum, evidently enough to be perceived, 
whoſe vaſcular net-work is much more minute 
than that of the former, from whence it is de- 
rived. Immediately within this, lies (6.) the vil- 
lous or velvet-like coat, that lines the cavity of the 
ſtomach itſelf, continuous with the external cu- 
ticle, like which it is renewable, but of a ſoft 
mucous texture, and extended into a very ſhort 
pile, like that of the tongue, only leſs conſpi- 
cuous, and folded into large pleates, which form 
a ſtar under the œſophagus; but in the middle 
of the ſtomach, theſe folds are almoſt parallel 
with the ſtomach itſelf. But, at the extremity 
of the pylorus, there is a more conſiderable 
fold, commonly called valvula pylori, which 
is formed by a production both of the tranſverſe 
muſcular fibres, and of the thicker nervous 
coat, extended together in the ſhape of an un- 
equal looſe ring, floating towards the duode- 
num; this forms a ſlippery fieſhy protuberance, 
which ſurrounds the duodenum for a conſider- 
able length. The large wrinkles of the villous 
membrane are afterwards ſubdivided more mi- 
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nutely, into others of a quadrangular or net-like 
figure; but very ſhallow, and eaſily difappearing, 
being much more obſcure than thoſe in the 
biliary ducts. Within this villous coat of the 
{ſtomach throughout, but more eſpecially to- 
wards the pylorus, I have truly obſerved ſome 
pores, not always to be perceived, which ter- 
minate in ſimple follicles, ſeated in the next 
cellular ſtratum. 

§. 625. The veſſels of the ſtomach are both 

RE APs, and derived from many trunks or va- 
rious quarters, that the courſe of the blood 
through them might not be intercepted by any 
kind of preſſure, as it might eaſily have been, 
if the veſſels of the ſtomach had come from a 
ſingle trunk. The common mother of all 
theſe gaſtric arteries is the cœliac, from the 
three-told diviſion of which, or above the ſaid 
diviſion, ariſes the upper coronary, which is 


the firſt and largeſt artery that pales in a lingle 


branch round the edge of the cefophagus into 
the ſtomach; to which firſt, and ler wards to the 
diaphragm N to the liver, it ſends off ſome ra- 
mifications, and then running on the leſſer arch 
or curve of the ſtomach, it inoſculates by more 
than one branch with the leſſer coronary of the 
right ſide, ariſing from the right branch of the 
celiac at the vena portarum, and is diſtributed 
along the leſſer curve of the ſtomach. But the 
ſame right branch of the cœliac, after it has 
deſcended behind, at the beginning of the duo- 
denal, gives off a very conſiderable artery that 
runs along the great arch or curve of the ſto- 
mach, where, being cloathed with the origin 


of 
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of the omentum, it ſpreads itſelf both upon 
each fide of the ſtomach and upon the \ Wn 
part of the omentum itlelf, being, at laſt, 
ſerted by inoſculation into the left oaftro- l. 
ploica. Namely, the left cœliac trunk, paſ- 
ſing along in the direction of the pancreas and 
ſinuoſity of the ſpleen, there ſends off many 
{mall arteries of various ſizes to the ſtomach ; 
of which the firſt are commonly nameleſs, 
and among the following, one branch, more 
conſiderable than the reſt, is called the left 
gaſtro-epiploica, which ſends off a conſider- 
able twig to the omentum, with ſome others 
that are ſmaller; from whence, deſcendin 
round the ſtomach towards the right fide, it 
inoſculates with the right artery of the ſame 
name. Other ſmaller arterial circles, comin 
from thoſe of the ſpleen, are ſpread upon the 
greater curve of the ſtomach, even as far as 
the diaphragm, under the denomination of the 
vaſa brevia. The other ſmaller arteries are the 
upper ones of the pylorus from the hepatics, 
and the lower ones from the gaſtro-epiploics 
but thoſe of the lower part of the œſophagus, 
are from the phrenic arteries, 

$. 626. Thoſe arteries are diſtributed in ſuch 
a manner, that firſt they ſend off very ſhort 
twigs to the external and to the muſcular mem- 
branes of the ſtomach, as they paſs through 
the firſt cellular num with which their 
trunks are ſurrounded ; from whence, dimi- 
niſhing in ſize, they penetrate through the muſ- 
cular coat, and within the cellular ſtratum, be- 
twixt that and the nervous, they compoſe alarger 


and 
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and truer net-work ; in which all the ſmall ar- 
teries, coming from 1 great variety of trunks. 
join one with another, by an infinity of ino{c.1- 
ations. From this plexus again, other shot, 
but numerous an! very ſmail rainit.cations, paſs 
throw! the nervous coat to tlie third or inner 
celluler tratäm, and aic ioit in the villous 
lining of tre demach. 

F. 627. The veins have their branckes di- 
tr bute, in company with the correſponding 
arteries. The greater coronary from the left 
ide of the ſtomach generally goes to the trunk 
of the porta, together with the brevia and left 
gaitro-epipioic; While the right vein of the 
laſt denomination joins with the middle vena 
colica, and, together with a branch from the me- 
tentery, pours its contents into the vena por- 
trum. Finally, the right coronary vein be- 
Tongs to the trunk of the vena portarum itſelf. 
All theſe veins are without valves; and like the 
arteries, there are upper coronary veins, with 
others of the œſophagus from the thorax, all 
communicating together by inoſculations, in 
fach a manner, that there is a free paſſage for 
the blood thence into the vena azygos, with 
which they inoſculate. 

F. 628. The nerves of the ſtomach are both 
large and numerous, produced from the eighth 
pair, forming two complications about the œſo- 
phagus, of which the anterior and leſs plexus 
deſcends through the upper or outer fide of the 
ſtomach to its greater curve; and the poſterior 
plexus, which is larger, is diſtributed through 
the leſſer arch of the ſtomach ; from whence 
it paſſes, together with the artcries, to the liver, 

| pancreas, 


The Stomach and Di ge ien. 19 5 


PRs and diaphragm itſelf, "Theſe nerves 

may be traced into the ſecond cellular ſtratum 
of the ſtomach, that ſurrounds its nervous 
tunic; in which, but more eſpecially in the 
papille, they become obſcure or loſt. From 
their number, the ſtomach is extremely ſen- 
fible, inſumuch, that things, which make no 
impreſſion upon the tongue, will nauſeate and 
pervert this organ, which is capable of much 
teverer pain than the inteſtines ; as we know 
from infallible experience in diſeaſes : even the 
ſkin itſelf, when naked by a bliſter, is leſs ſen- 
{ible than the ſtomach. By making a liga- 
ture upon the nerves of the eighth pair, both 
the action of the ſtomach and the digeſtion of 
the food ceaſe. 

F. 629. Lymphatic veſſe's I have obſerved, 
ſometimes very conſiderable, about the leſſer 
curve of the ſtomach, ariſing from the glan- 
dules of that part, and inſerted by a very large 
trunk into the thoracic duct. Others, no doubt, 
ariſe from ſmall glandules of the ſame kind in 
the greater curve. That there are other lacteal 
veſſels more than theſe in the ſtomach, I have 
never been able to ſee, nor am ready to believe; 
particularly thoſe lately deſcribed, and ſaid to 
paſs from the ſtomach through the omentum 
to the liver, filled with a true chyle. 

$. 630. Within the human ſtomach, we 
firſt meet with a great quantity of mucus, ſpread 
upon its villous lining, from the pores before de- 
ſcribed (5. C24 .), which mucus is not unfre- 
quently tinged, by ſome of the bile returning 
into the ſtomach. Beſides this, in an empty 


ſtomach 
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great quantity of a limpid or watry humour will 
ariſe into the mouth, altogether of the ſame nature 
with the ſaliva; which liquor 1s very rarely to be 
found pure or unmixed in the ſtomach ; for it 
it can be ſo had, free from any mixture of the 
food, it is very far from poſſeſſing any acid or 
alcaline acrimony ; but, on the contrary, if it 
be free from any acid or aceſcent relicks of the 
food, it ſpontancouſly changes both in man 
and brutes, rather to a lixivial or alcaline na- 
ture. This liquor diſtils from the arteries of 
the ſtomach, through its villous coat, after the 
manner we ſee by anatomical injections; by 
which water, fiſh-glue, and oil, may be eaſily 
urged into the veſſels of the ſtomach, ſo as to 
ſweat through its numberleſs pores. 

8. 631. The ſtomach then, contained with- 
in the abdomen, which is perfectly full, will, 
from thence, as in a preſs, receive a force or 
compreſſure upon its ſides, which lie betwixt 
the diaphragm; the concavity of whoſe right 
wing 1s filled by the liver, under which, and 
within the left wing, lies the ſtomach, extend- 
ed almoſt tranſverſely behind the reſiſting muſ- 
cles of the abdomen, vizethe recti and obliqui. 

he more the ſtomach is filled, the more it is 
urged by this preſſure of the abdominal muſ- 
cles, becauſe, at the fame time, it riſes upward, 
in a right angle, to the contact of the peri- 
tonæum. 

$. 632. Into the capacity of the ſtomach are 
conveyed foods, often crude or in a tough ſtate, 
and but little altered by the teeth; and theſe 

often, 
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often, in a variety of kinds or mixtures, ſome of 
them beingalcalcſcent, as fleth meats; ranceſcent, 
as oily or fat ſubſtances; or aceſcent, as bread, 
milk, and moſt of the vegetable kind. Theſe, 
we oblerve, are digeſted in an heat equal to 
that of an hatching egg, adminiſtred to the 
{ſtomach by the contiguous ſpleen, liver, and 
ſuperincumbent heart; and this in a cavity al- 
together cloſe or confined above, as we have 
ſeen (F. 619.), as it alſo is below, by the aſcent 
of the incurvated pylorus, and, in a great mea- 
ſure, by a ſhutting valve, and likewiſe con- 
ſtringed by a muſcular force of the fibres; from 
whence we obſerve, that even milk itſelf 3 18 
often retained in the ſtomach of ſtrong animals 
ſeveral hours after a meal. Obſerve again, that 
theſe aliments are continually cohobated or 
moiſtened with watry juices, and, at the ſame 
time, are repleniſhed with a good deal of air 
incorporated with them, either naturally or in 
the maſtication. This air, therefore, expand- 
ing by the force of heat, putrefaction, or fer- 
mentation, breaks open the cells by which it 
was included, divides the viſcid liquors, and 
ſoftens or opens the ſolid fibres, ſo as to make 
a way for diſcharging their juices. But the ſame 
ſubſtance of the air, turning to a ſolid, makes the 
principal glue or cement, br which the animal 
tolids and other bodies receive their firmneſs; 
and this, being cxtricated by heat, leaves the 
other elementary parts ; friable or without a vin- 
culum, as we ſee from the change of bony ſub- 
ſtanccs in Papin's digciter, in the ſtomachs of 
many animals, and cen in that of ourſelves. 
This 
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This air, ſet at liberty by the digeſtion, often 
diſtends the ſtomach more than the food itſelf, 
under the denomination of wind or flatus. 
While this air is extricated, the aliments by 
long ſtay begin to corrupt or change into a nau- 
ſeous liquid, either acid, mucous, putrid or 
rancid, which two laſt happen leſs in mankind, 
from our uſe of bread, ſalt, wine, &c. For the 
truth of which, we may appeal to the flatus 
and matters eructated, often of a molt fœtid, 
cauſtic, and inflammable nature, from ſub- 
ſtances of the like diſpoſition. This putreſcency, 
or imperfect putrefaction, is almoſt the only 
cauſe of digeſtion in fiſh, ſerpents, and car- 
nivorous birds. Even in mankind, we ee, 
that metals themſelves are, from theſe cauſes, 
eroded and diſſolved. At this time hunger is 
abſent, the nervous pleates of the ſtomach being 
removed and defended from their contacts with 
each other by the interpoſed aliment, at the 
ſame time that the juice of the ſtomach itſelf 
is leſs ſharp, and freer from a mixture with 
the old remains of the laſt food, which often ex- 
Cite a nauſeating uncalineſs in the nerves of 
the ſtomach. 

$. 633. But that the aliment might not de- 
generate into a complete corruption or acri- 
mony, for the molt part of the acid kind, 
there is a check from the patreſcent degree of 
the heat, the quantity of juices diſtilling from 
the ſtomach, and that of the ſaliva itſelf ſwal- 
lowed to the amount of halt an ounce in an 
hour, and rather inclined to an alcaleſcency : 
alſo theſe juices, being ground together with 
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the aliment, macerate, ſoften, and diſiolve the 
fibres themſelves and their cellular bands, 
leaving them a ſoft pulp, like what we ſee, by 
letting them ſtand for a long time in warm 
water. There is, therefore, no particular kind 
of ferment in the ſtomach; from which the de- 
ſign of nature, the diſpoſition of the ſto- 

mach, and its uſe, are all very remote. 
§. 634. The fleſhy fibres in the ſtomach, 
being now irritated by the flatus, weight, and 
acrimony of the food, begin to contract them 
ſelves more powerfully than when the ſtomach 
is empty, and with a greater force, in proportion, 
as it 1s more full; becauſe the round diſtention 
{erves the fibres as an hypomoclion or point for 
motion. And firſt, the muſcular ſtratum, 
which paſſes along the leſſer curvature, con- 
nects the pylorus with the œſophagus, and, 
being inſerted only into the left face of the 
former, draws it to the right, The principal 
ſtratum of the circular fibres contracts the ca- 
pacity of the ſtomach, according to its length, 
grinds or inter mixes its contents, together with 
the liquors (F. C30. ), and determines them both, 
like the preſſure of ſo many fingers, to flow 
towards rhe pylorus : but this flux through the 
py.orus is not made continually, for reaſons 
before aſſigned (F. 624.), as well as becauſe 
tlus motion hegins from ſome part that is more 
ir: itated ; and trom thence the aliment is driven 
here upward, as in other parts downward. In 
tis action of the ſtomach, there is nothing 
n reſembles the triture made by the ſtrong 
g Z ard orf granivorous fowis, wich ſome ana- 
tomiſts 
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tomifts have aſcribed to the human ſtomach ; 
which yet has a conſiderable degree of ſtrength, 
ſince the contraction of its fibres is often more 
than a third part of their length ; for we fre- 
quently ſee the ſtomach reduced to leſs than 
a third of its diameter, even to the quantity 
of a few ounces, with a collapſion of its ſides, 
F. 635. But the ſtronger periſtaltic motion 
of the ſtomach, is that which it receives from 
the diaphragm and muſcles of the abdo- 
men; for, by the preſſure of theſe, the ſto- 
mach is more perfectly emptied by a cloſe ap- 
proximation of its anterior and poſterior ſides. 
For it is principally by this force, that the 
drinks are urged on continually, but the foods 
only when they are diſſolved, leſt thoſe parts, 
which are too groſs, ſhould be expelled through 
the pylorus into the duodenum, when the ſto- 
mach 1s more that way inclincd by repletion ; 
for the ſolid aliments do not ſcem to leave the 
ſtomach, before they have changed their fibrous 
or other texture for that of a grey mucus, diſ- 
ſolving into a yellowiſh and ſomewhat fœtid 
pulp, like a liquid. That which 1s firſt pre- 
pared and turned fluid, goes beſore the reſt out 
of the ſtomach; firſt water, then milk, pot- 
herbs, bread, and laſt of all, flech meats, the 
harder, tougher, and longer {kins or fibres of 
which paſs unchanged ; but ſuch things or 
bodics, as are hard, or too Jarge to pals the 
pylorus, are retained in the ſtomach for a long 
time. I: 
F. 636. But a conſiderable portion of the 
drink is abſorbed by the inhaling veins of the 
| ſtomach 
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ſtomach itſelf, which open in the pendulous 
villi, and exert a force like that of capillary 
tubes or ſyphons, and are correſponding to the 
exhaling arteries of the ſame part (F. 6:0.); 
ſo their contents take a more immediate or ſhort 
way into the blood, as plainly appears from re- 
peated experiments of injecting the veins, 
Whether any part may paſs into the lymphatic 
veſſels (F. 62y.), is doubtful, 

F. 637. The ſtomach, being irritated by too 
great a quantity or acrimony of the food, or 
elſe by ſickneſs, a repulſion of the bile, or other 
cauſe, does, by an antiperiſtaltic or reverted 
motion of its fibres, drive its contents upward, 
through the open and relaxed eſophagus, in 
the act of vomiting. But then this effect is 
partly from the preſſure of the abdominal 
muſcles, depreſſing the falſe ribs, and urging 
the contents of the abdomen againſt the dia- | 
phragm, which, at the fame time, contracting | 
itſelf to a plain downwards, forces the ſtomach, © 
in a manner, as betwixt the ſides of a pres, | 
to throw up its contents, | 

F. 633. But the aliments, drove in their na- 
tural courſe through the pylorus to the duode- 
num, meet there with the influent bile and 
pancreatic juice, which often flow back into | lj 
the ſtomach. But the former of theſe, being al 
the principal baſis of chylification, will require | 
from vs a previous hiſtory of the viſcera, which Tr 
convey their blood, through the vena porta, for 7:8 
the ſecretion or formation of the bile, before 
we can proceed to enquire into the nature and N 
effects of that powerful humour, ij: 
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LECTURR--XXV; 
Of the Omentum. 


§. 639. Y the denomination of perito- 

naum, we underſtand a ſtrong 
ſimple membrane, by which all the viſcera of 
the abdomen are ſurrounded, and, in a mea- 
ſure, ſuſtained. Internally, towards what is 
called the cavity of the abdomen (but naturally 
always full) this membrane is ſmoothly ſurfaced 
and moiſtened with exhaling vapours ; but 
outwardly it adheres to all the parts by the 
looſe cellular ſubſtance, which towards the kid- 
neys contains a good deal of fat, but it is ex- 
tremely thin and ſhort before, betwixt the pe- 
ritonzum and tendons of the tranſverſe muſcles 
of the abdomen. The peritonæum begins from 
the lower fide of the diaphragm, which it lines, 
and in certain intcrvals, joining with the cor- 
reſponding pleura above, it compleats what 
would be otherwiſe deficiencies in the dia- 
phragm, as betwixt the ultimate fleſhy fibres 
next the ribs and at the loins; to which add 
its continuations upward, through the foramina 
of the diaphragm. From thence this mem— 
brane deſcends, in its fore-part, behind the ab- 
dominal muſcles; in its back-part, before the 
kidneys; and going into the pelvis, from the 
bones of the pubes, it paſſes over the bladder ob- 
liquely backward, and then re-aſcends back 
again over the ureters by two lunar folds or 
plates, 
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plates, rejoining upon the inteſtinum rectum 
with the former part of itſelf, which inveſted 
the loins, and in the fame place, goes next 
before the rectum. 
$. 640. But through this general extent, it ſends 
out various productions or reduplications, for 
covering the viſcera, The ſhorter productions 
of this membrane are, in ſeveral of the viicera, 
called /igaments ; and are all of them formed by 
a continuous reduplication of the peritonzum, 
joining their outer ſurface, together with a cellu- 
lar ſubſtance, interpoſed and extending to ſome 
one or other of its viſcera, where its plates ſe- 
parate again from each other to embrace the 
organ, which they are to ſurround and furniſh 
with a coat ; but the cellular ſubſtance always 
intervenes betwixt this membranous coat of 
the peritonæum; fo that it may be eaſily di- 
{tinguiſhed, and, in moſt parts, ſeparated from 
the true ſubſtance of the organ itſelf. Of pro 
ductions of this kind there are three ſhort 
ones belonging to the liver, one or two to the 
ſpleen, and others to the kidneys, lateral 
parts of the uterus, &c. By this means the 
tender ſubſtance of the viſcera is defended from 
injury by any motion or concutiion,. and their 
whole mals is prevented from being miſplaced 
by their own weight, as they receive a ſure 
connexion to the firm ſides of the peritonæum. 
641. But the moſt ample and moveable 
of all theſe productions from the peritonæum 
are, thoſe called the meſentery and meſocolon; 
the deſcription of both which, although diffi- 
cult in words, ought not to be {cparated from 
M 2 that 
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that of the peritonæum itſelf, We ſhall, there- 
fore, begin firſt with a deſcription of the meſs- 
colon, as being the more imple. In the pel- 
vis, the peritonzum ſpreads itſelf within a ſhort 
compaſs, and aſcends before the rectum; but 
where that inteſtine bends into a ſemilunar 
curve, che 'peritonzum there departs out far 
from the iliac veſſels, which lie upon the 
muſcles of the loins, and ariſes as if duplicated 
(F. 640.), ſpreading itſelf in ſuch a form, as 
is fitteſt to receive the colon into its capacity. 
But above, on the left fide, that the colon 
might be at liberty, 'tis conjoined to the peri- 
tonæum, with little or none of this middle 
production; ſpreading itſelf upon the body of 
the pſoas muſcle, as high as the ſpleen, where 
this part of the peritonæum, that gave a coat 
to the colon, ſpread under the ſpleen, re- 
ceives and ſuſtains that viſcus, by taking it into 
its capacity or folds. 

$. 642. From thence the peritonæum at the 

lvis aſcends upward, expanded before the 
eft kidney, and ſtretched outward on cach ide, 
forwards from that and from the right kidney, 
beſore the great blood-veſlels, under the pan- 
creas; to which, being continuous, it forms a 
long production, called the tranſverſe meſocolen, 
which, like a partition, divides the upper part 


of the abdumen, containing the ſtomach, 


liver, iplcen, and. pancreas, from its lower ca- 
vity, filed by the inteſtines. The lower plate 
of this tranſverſe production is ſingle, con- 
tinued from the right to the left meſocolon, 
and ſerves as an external coat to a large portion 


of 
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of the lower and deſcending part of the duo- 
denum, but the upper plate, taking a more 
obſtructed courſe, departs in its way from the 
bottom of the pylorus, and gives an external 
lamella to the duodenum ; before which, and 
before the colon, it extends backward, and joins 
with the lower plate in ſuch a manner, that a 
large part of the duodenum lies within the ca- 
pacity of the meſocolon. Afterwards, near 
the liver, the meſocolon bends itſelf inward, 
and deſcends laterally over the kidney of the 
ſame ſide, ſo as to include the right colon, 
which is much ſhorter than the left, even as 
far as the blind worm-like appendix of the 
cæcum, reſting upon the iliac muſcle; to 
which appendicle of the cæcum a peculiar long 
detachment adheres, as a beginning to the me- 
ſentery. Thus is the mefocolon terminated al- 
moſt near the bifurcation of the aorta. | 

8. 643. From thence forward the meſentery 
follows, as a broad pleated production, continu- 
ous with the tranſverſe meſocolon, and extended 
on the right fide forward and downward from 
the emerging duodenum; and then from the 
left or long meſocolon, even as low as the 
pelvis. Thus the meſentery is formed by the 
plates of the peritonzum, which lie upon the 
aorta, extended forward and together, under the 
right portion of the tranſverſe meſocolon; and 
deſcending obliquely under the pancreas, it re- 
ceives or contains the long ſeries of the {mall 
inteſtines, within its capacity, diſpoſed in num- 
berleſs ſerpentine folds, 
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F. 644. The whole ſeat and extent of the 
meſentery and meſocolon hold a uſeful portion 
of fat, collected commonly more in propor- 
tion as they go longer within the capacity, 
that is neceſſarily formed by the reduplication of 


their membranes, or plates of the peritoneum; 


whence ſerves as a ſtratum or bed to the veſlels, 
while ſome portion of the fat, which was ſepa- 
rated from the arteries, is abſorbed again by the 
veins, in the manner we ſhall hereafter obſerve. 
F. 6.45. The ſtructure of the omentum an- 
ſwers very nearly to thai of the meſcntery. 
Put there are many membrane; that come un- 
der this general denomination of the ſame 
ſtructure and utility, all compoſed of very 
tender and fine membranes, eaſily lacerated, 
betwixt which the blood-veſiels are diſpoſed 
reticularly, with fat depoſited in ſtreaks near the 
ſides, and in the ſame directions with the reti- 
culated veſſels themſelves. The omentum 1s 
always a double membrane, the two plates of 
which are joined - together cloſely by a very 
tender cellular ſubſtance, within which the 
veſſels are diſtributed, and the fat collected. 
And firſt, where the top of the right kidney 
and the inſulcated lobe of the liver, together 
with the ſubjacent blood-veſſels, meet with the 
duodenum into an angle, there the external 
membrane of the colon, which comes from 
the peritonæum, joining with the other mem- 
brane of the duodenum, which is alſo from 
the adjacent peritonæum, go together over the 
left kidney backward, and enter into the tranſ- 
verſe fiſſure of the liver, for a conſiderable 
length; 
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length; from whence the external membrane 
is continued over the gall-bladder which it 
contains, confirming the vaſcular fabric of the 
liver, very flippery, and tinged of a yellow co- 
lour. Behind this membranous production, 
betwixt the adjacent duodenum, right lobe of 
the liver, and hepatic veſſels, lies a ſmall natu- 
ral opening, by which inflated air is largely re- 
ceived into all that cavity of the omentum 
which we ſhall preſently deſcribe as a bag. 

$. 646. From thence, in a courſe continuous 
with this membrane (64.5.) from the pylorous 
and the leſs curve of the ſtomach, the outer 
membrane of the liver joins, in ſuch a manner, 
with that of the ſtomach, that the thin mem- 
brane of the liver is continued out of the foſſa 
of the venal duct, before the little lobule of 
Spigelius, into the ſtomach itſelf, ſtretched both 
before the lobule and before the pancreas. This 
is called the little omentum hepatico-gaſtricum ; 
which, inflated, reſembles a cone, and, hard- 
ening, by degrees, when it 1s without fat, 
changes into a true ligament (F. 621.), by 
which the œſophagus and liver are conjoined 
together. 


8. 647. But the great ga/?roccltic-»mentum is of 


a much larger extent. It begins at the firſt join- 
ing of the right gaſtro- epiploic artery to the ſto- 
mach, where it is continued from the upper 
plate of the tranſverſe meſocolon (F. 041.), 
and from thence it proceeds forward along the 
great arch or curve of the ſtomach to the ſpleen, 
and, in part, is continued allo from the right 
convex end of the ſtomach towards the ſpleen, 
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even *till it degenerates into a ligament, that 
ties the upper and back-part of the ſpleen to 
the ſtomach. This is the anterior leaf of the 
omentum. | 

8. 648. This anterior leaf, or lamina of the 
omentum, floats looſely downward before the 
inteſtines, often to the navel, ſometimes to 
the pelvis, behind the peritonæum and mulcles 
of the abdomen, and, making a thin edge, is 
folded back again upward, ſo as to form ano- 
ther leaf behind, and, like to the former, 
leaving an intermediate free capacity, by which 
the fore leaf may eaſily remove from the po- 
ſterior, as a ſheet of paper is commonly fold- 
ed, being at length continued for a conſider- 
able extent into the outer membrane of the 
tranſverſe colon, and laſtly terminated in the 
ſinus of the ſpleen, by which the large blood- 
veſſels are received. Behind the ſtomach and 
before the pancreas, the cavity of this is con- 
tinued into that of the leſſer omentum. 

§. 649. To the former is continued the 
omentum colicum, which ariſes on the right 
fide only from the colon and its external mem- 
brane, immediately after the origin of the 
omentum gaſtrocolicum from the meſocolon, 
with whoſe cavity it is continuous; and, de- 
parting doubled from the inteſtine, forms a pro- 
duction, ending conically, and terminated by a 
longer or ſhorter extent, above the inteſtinum 
cæcum. 

$. 650. Laſtly, from the whole tract of the 
colon, ſtand out little protuberances or omenta, 
ealled app-ndices epiploides, which are of a 
like fabric, and, when inflated, reſemble 
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cloſe or confined bladders ; being continued of, 

a ſmall ſize and oblong figure, from the outer 
be of the colon, well filled with fat. 

$. 651. The uſes of the omentum are many. 
Its common uſe 1s, together with that of the 
meſentery, to form an "ample ſpace of a looſe 
texture, into which the fat may be poured from 
the arteries, at the time of fleep and inactivity 
of body, to be afterwards diflolved by motion, 
and returned again into the blood by the infor- 
bent veins, ſo as to make a conſſituent principle 
of the bile. Accordingly, you'll feel the fat of 
the omentum to be very tenaceous or viſcid 
betwixt the fingers, although of a thin con- 
ſiſtence, and, in its whole body, more pellu- 
cid than paper. For that the fat of this part 
returns again into the veins, appcars from the 
different bulk and weight of fat, obſervable in 
the various omenta of different perſons, ac- 
cording as they lead either an idle, laborious, 
or morbid courſe of life. To which add, its 
appearances in various brute animals, with the 
relation it bears to all the reſt of the fat of the 
whole body (F. 21.) : and, by experiment or 
example in frogs, where this re-abſorption of 
the fat may be made evident to the eye ; and 
laſtly, from the apparently inflammable nature 
of the bile itſelf. Hither we muſt alſo refer 
the diforders and crudities of digettion, together 
with the coldneſs of the ſtomach, obterved 
to follow after cutting out the omentum, and 
the other uſes following ($. 656, &c.). 

S. 652. But that the abſorbed fat goes from 
hence to the formation of the bile, a; pears . 


the 
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the courſe of the blood, which all returns from 
the omentum and meſocolon into the trunk of 
the vena portarum, and by that into the liver 
itſelf. The omentum is furniſhed with blood 
by the gaſtrocolic and by each of the gaſtro- 
epiploic arteries, deſcending in many ſmall 
branches, and ſubdivided in a reticular man- 
ner: of theſe, the arteries on each fide run to the 
greateſt len oth; but the inner or poſterior leaf of 
the omentum has ſmall arteries, which go out 


from thoſe of the tranſverſe colon. The 


omentum colicum has alſo its arteries from the 
colon, in the ſame manner as the ſmaller ap- 
pendices (F. 650.). The arteries of the leſſer 
omentum (F. 646.) come from the hepatics, 
alſo from the right and left coronaries of the 
ſtomach. 

$. 653. The nerves of the omentum are very 
ſmall, as being a fat and indolent body; yet 
it receives ſome little branches from the nerves 
of the eighth pair, both in the greater and in 
the leſſer curve of the ſtomach. 

$. 654. The arteries of the meſentery are, 
in gencral, the ſame with thoſe that go to the 
inteſtines, the ſmaller branches of which go 
off laterally to the ſmall glandules and cellular 
fat, included within the meſentery. But to 


the meſocolon, ſmall arteries are diſtributed on 


all ſides from thoſe of the various parts con- 
nected to it, asthe intercoſtals, ſpermatics, lumbals 
of the renal capſules, and traniverſely from the 
ſplenic artery, with the pancreatic branch of 
the duodenum: but in the left meſocolon, there 

are 
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are alſo ſmall arteries detached from the aorta 
itſelf to the glandulæ lumbales. 

$. 655. The veins of the omentum, in ge- 
neral, accompany the arteries, and, like them, 


unite into larger trunks; thoſe of the gaſtro- 


colic omentum from the left fide open into the 
ſplenic, as do thoſe of the hypaticogaſtric, 


which likewiſe ſends its blood to the trunk of 


the vena portarum ; thoſe from the larger part 
of the right gaſtrocolie omentum go to the me- 
ſenteric trunk, as do thoſe of the omentum co- 
licum, with thoſe of the appendices epiploides. 
All the veins of the meſentery meet together 
in one, which is truly the trunk of the vena 
portarum; in forming which, they are firſt col- 
lected into two large arms, of which one re— 
ceives the meſenterico-gaſtro-epiploica, with 
the colic and iliocolic veins, and all thoſe of the 
ſmall inteſtines, as far as the duodenum ; the 
other arm, which goes tranſverſely acroſs the 
former, which ariſes above it, is embraced by 
the duodenum, and returns the blood of the 
left colic veins, with thoſe of the rectum, ex- 
cept the lowermoit, which belong partly to 
thoſe of the bladder, and in part to the hypo- 
gaſtric branches of the peivis. The vein, 
which is commonly called hzmorrboidalis in- 
terna, is ſometimes inſerted rather into the ſple- 
nic than into the meſenteric vein. If it be de- 


manded, whether the omentum has any lym- 


phatic veſſels ? we aniwer, in the affirmative : 
ſince there are conglobate or lymphatic glan- 
dules, both in the little omentum aid in the 
ealtrocolicum ; ; alſo the antient anatomiſts have 

oblerved 
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obſerved pellucid veſſels in the omentum, and 
lately a modern has deſcribed them for lacteals 
of the ſtomach. 

$. 656. Other uſes of the omentum, which 
may be added to the preceding (F. 651.), are 
to interpole betwixt the inteſtines and perito- 
næum, which, by inflammation, are very apt 
to grow together; to keep the former in a ſtate 


of free motion, as well among themſelves as 


againſt the peritoneum, with but little attri- 
tion; and to anoint the muſcular and membra- 
nous fibres with a moſt ſoft oil. For theſe 
reaſons, even in inſects, there is a great deal of 
fat placed round the inteſtines. In the large in- 
teſtines, there are a great many appendices of 
fat, like that of the omentum, which is not 
ample enough to cover the colon, whoſe muſ- 
cular ſtripes or portions are larger and more 
powerful than thoſe of the other inteſtines. 
$. 657. More than this, the ſtratum of the 
omentum ſerves to ſupport, direct, and diſtri- 
bute the veſſels to connect the adjacent viſcera, 
and to exhale a ſoft oily vapour, which, mix- 
ing with the exhaling water of the abdominal 
viſcera, ſerves to anoint and lubricate them 
all for an eaſy motion. | 
F. 658. The meſentery ſerves to ſuſpend and 
diſplay the inteſtines in ſuch a manner, that 
they may move freely, and with a degree of 
firmneſs; it ſerves as a bed to ſuſtain, and 
ſafely conduct the numerous veſlels, nerves, 
and glandules; of which laſt, we ſhall ſpeak 
hercafter (F. 721.): it alſo gives an external 
3 coat 
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coat to the inteſtines, and forms moſt of the 
omenta. | 

$. 659. But, moreover, the blood, return- 
ing through the meſenteric and meſocolic veins, 
brings with 1t another principal conſtituent part 
of the bile, and in a conſiderable quantity; 
namely, a ſubalcaline watry humour, which is 
abſorbed by the veins from all the ſmall inte- 
ſtines, as will be demonſtrated in its proper 
place. Beſides this, there is a more putrid 
water abſorbed from the large inteſtines, which 
is fœtid, and nearly approaches a volatile alca- 
line natare, as may appear from the nature of 
the fæces themſelves, from whence it is ab- 
ſorbed; and 'tis likewiſe manifeſt from the 
greater compactneſs and dryneſs of the faces, 
when they are retained a longer time in the 
colon. This faponaceous water is, therefore, 
a fluid in itſelf, and rendered more ſo by an in- 
cipient putridneſs; and conſequently it ſerves to 
reduce the tenacity of the oil belonging to the 
omentum and meſentery, ſo as to kcep it from 
congealing. But more eſpecially in the bile, it 
conſtitutes the acrid alcaline quality with 
which this humour abounds; and from thence 
comes the great tenuity and ſaponaceous force 
of the bile, ſo uſeful to dyers and painters. 
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Of the Spleen. 


F. 600. HE ſpleen itſelf is one of thoſe 

intermediate viſcera, which fend 
their blood to the liver. It is a bluiſh, pulpy, 
ſomewhat oval viſcus, ſomething like a maſs of 
congealed blood in its conſiſtence, having fre- 
quently a notch or inciſuce in its oval circum- 
ference; whence it is convex towards the ribs, 
concave inwardly, and circumſcribed with two 
margins or edges, one anterior,theother poſterior; 
of which the for mer, with a full ſtomach, lies 
next tlie diaphragm, and the latter upon the 
left kidney. It is connected to the ſtomach by 
the little omentum (F. 646.), and above that, 
by the ligament from the large omentum, ſup— 
ported by the ſubjacent colon, and by another 
ligament (F. 641, ult.) behind the renal cap- 
ſule, to which, and to the kidneys, it adheres 
by a good deal of ccllular ſubſtance, with the 
peritonæum. It alto receives the peritonæum 
from the diaphragm, under the denomination 
of a ligament in the back- part of its hollow 
ſinus, behind the entrance of its veſſels. The 
uation of it varies with that of the ſtomach 
itſelf, which it follows ($., 620, ult.); for when 


that is empty, the ſpleen is raiſed perpendicu- 
larly, ſo as to place its extremities right up and 


down ; but when the ſtomach is full, the 


EVP I curve or arch of it ariſes upward or 


toreward, and at the ſame time obliges 
the 
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the ſpleen to change its ſituation, ſo as to 
lie tranſverſely with its lower end forward, 
and its upper one backward. Nor is the 
bulk of it leſs variable; for, being of a very 
ſoft and looſe texture, it grows larger by 
diſtention when the ſtomach is empty, and 
becomes leſs again when its blood is preſſed out 
by the diſtention of the full ſtomach againſt 
the ribs. From hence the ſpleen is found 
large, in thoſe who die of lingering diſeaſes ; 
but in thoſe who die ſuddenly, and in full 
health of body, it is ſmall. Another motion 
of the ſpleen is, that of deſcending with the 
diaphragm i in inſpiration, and aſcending again 
in expiration ; and beſides this, the ſpleen fre- 
quently varies in its fituation, with that of the 
colon. Frequently there is a ſecond or leſs 

ſpleen placed upon the former. 
$. 661. The blood-veſſels of the ſpleen are 
large, in proportion to its weight. The arte- 
rial trunk comes from the celiac, the upper 
branch of which, proceeding in a ſerpentine 
courſe, above and behind the pancreas, to 
which it gives branches, as well as to the me- 
locolon, ſtomach and omentum, is, at length, 
incurvated in the direction of the ſulcus or 
notch of the ſpleen, which it, after a man- 
ner, perforates by ſeveral diſtinct branches, 
{uſtained at the right extremity by the omen- 
tum gaſtrocolicum, The ſplenic vein, which 
accompanies the artery, is conſiderably ſofter 
than any other veins of the body; it forms 
the principal left branch of the vena portarum. 
Beſides theſe, the ſpleen receives ſmall arteries 
from the great coronary, deſcending behind the 
Pancreas, 
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pancreas, and ſometimes from the internal hæ- 

morrhoidal. The vaſa brevia of the ſpleen and 
ſtomach, we have mentioned (F. 627.) ; and its 
ligaments receive ſmall arterial twigs or circles, 

from the phrenics, intercoſtals, and thoſe of the 
renal capſules. In like manner alſo, the veins 
in the ſpleen, and thoſe which join it to the 
ſtomach, communicate with the phrenics, and 
with the veins of the renal capſules. 

$. 662. The lymphatic veſſels of the ſpleen, 
I believe, are oftner talked of than ſeen ; they 
are deſcribed to ariſe in the duplicature of the 
ſplenic coat or membrane (of which there is 
none at all) and from thence to proceed on to 
the receptacles of thechyle, very evident in acalf. 

§. 663. The nerves of the ſpleen are very 
ſmall, from whence it 1s capable of but little 
pain, and is very rarely inflamed. They ariſe 
trom a particular plexus, compoſed out of the 
poſterior branches of the eighth pair at the ſto- 
mach (F. 628.), and of certain branches from 
the large gangliform plexus, which produces the 
iplenic trunk of the inder dn nerve, from 
whence the branches ſurround the artery into 
the ſpleen. 

F. 664. The fabric of the ſpleen appears to 
be much more ſimple than has been commonly 
believed. For it is compoſed, both in us, and 
in calves, altogether of arteries, and of veins; 
the former of Which, after ſpending themſelves 
in a great number of ſmall branches, are at 
length thickly ſubdivided 1nto very foft bruſh- 
like bunches, very difficult to fill with injection, 
terminating in Circles, by which there is a ready 
paſſags for liquors into the correiponding veins. 


The 


Of the Spleen. 177 


Theſe circles, with their parallel branches, form 
a ſort of bunches, like a pencil bruſh, but of a 
ſhorter rounder kind, whence many have 
miſtaken them for glands. Nor does the in- 
jection, rightly managed, ever eſcape from the 
veſſels into the cellular ſubſtance; beſides which, 
there are no other cells or intervals. Ever 
little arterial trunk, with the ſmaller twigs that 
proceed from it, are each of them ſurrounded 
by a very fine cellular ſubſtance, or web-work, 
in the ſame manner with the ſmall veſſels of all 
the other viſcera; and theſe together, make 
up the whole body of the ſpleen, outwardly 
ſurrounded by a membrane, which is not very 
tough, continued from the peritonzum. 

$. 665. Hence we obſerve, that the ſpleen 
contains more blood, in proportion, than any of 
the other viſcera, Garg it has no muſcles, fat, 
air-veſſels, or excretory ducts, interpoſed be⸗ 
twixt its blood-veſſels. We learn alſo, from 
obſervation, that the blood of chis part hardly 
ever congeals; from the abundance of its volatile 
or bilious alta; but it looks of a dark brown 
colour, and may be caſily diluted ; whence one 
may compare it almoſt to the blood of a foetus. 

$ 666. The want of an excretory duct to 
the ſpleen, has occaſioned the uſe of it to be 
doubtful, and controverted throughout all ages of 
anatomy. To us the fabrick itſelf ſeems to lead 
to the uſe following. We ſce by the veſtels a 
greater quantity of blood is imported to the ſpleen, 
(F. 661.) and with a ſlower motion, from the 
ſerpentine courſe of the artery ; but at the time 
when the ſtomach is empty, this blood comes, 
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and 1s received in a greater quantity by the 
ſpleen, not now ſo much compreſſed, therein 
to ſtagnate, as it would ſeem, plainly from the 
great proportion of branches, to the trunks in 
this part; to which add, the difficult courſe or 
flow circulation which the blood meets with in 
paſſing from the ſpleen through the liver: from 
hence the frequent tumours and ſcirrhoſities of 
the ſpleen ; and from hence the immenſe quan- 
tity of blood, with which the ſpleen is in every 
point diſtended, like a drum, the like of which 
we do not ſce in any other part. Here, then, 
the almoſt ſtagnant blood, fomented with heat, 
attenuated, and in a manner diſſolved by the 
putrid fæces of the adjacent colon, enters thus 
upon the firſt ſteps of a begun putrefaction, as 
we learn by experiments, both from its colour 
and conſiſtence. But the greater fluidity of the 
blood herein, proceeds not only from this diſſo- 
lution, but becaule all its watery juices, that enter 
by the artery, return alſo again by the vein; for 
there are no ſecretory ducts in the ſpleen, 

§. 667. Moreover, when the ſtomach is full 
of food or flatus, the ſpleen is thereby com- 
preſſed into a narrower cumpais, againſt the 
ribs, and ſuperincumbent diaphragm, by which 
means the blood that before was ſcarce able to 
creep along through the ſplenic veins, being 
now preiie i out more plentifully, returns with 
a greater cel-rity towards the liver, till mixing 
with the fluzgiſh blood in the trunk of the 
porta, repleniſhed with the fat, or Oil of the 
omentum and meſentery (F. 052.) it dilutes or 
thins the ſame, and renders it leſs apt to ſtag- 
nate 
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nate or congeal; and at the ſame time, it con- 
duces to form a larger ſecretion of bile at a time 
when it is moſt wanted, viz. to flow plentifully 
to the food now under digeſtion. The ſpleen, 
therefore, ſeems to prepare the blood, that it 
may ſupply a ſort of watery juice to the bile; 
but ſuch as is probably of a ſubalcaline nature, 
and rendered ſomewhat ſharp, or lixivial by the 
remora of the blood. 

$. 668. Hence we may be able to ſolve the 
queſtion, whether the ſpleen be like the lungs 
of a ſpungy or cellular fabric? and whether the 
blood is poured out into thoſe cells, ſo as to 
ſtagnate in its way to the veins? or whether it 
be there diluted with ſome juice ſecreted by pe- 
culiar glands? We ſee nothing of this is de- 


monſtrable by anatomy; nor docs the liquor or 


wax injected, ever extravaſate into the cellular 
ſubſtance, unleſs urged with much greater vio- 
lence, than nature ever uſes or intended. If 
it be demanded, whether diſeaſes do not ſome- 
times demonſtrate a ſort of glandular fabric in 
this part, and comparative anatomy the ſame ? 
an anſwer may be had from (F. 155.). As to 
the old queſtion, whether the ipleen brews up 
an acid, to whet or ſharpen the ſtomach; that 
opinion has been long diſcarded, as repugnant 
to the nature of all the animal juices, If it be 
aſked, whether the ſplcen be not an uſeleſs 
maſs, as it might ſeem to be, from the little 
damage an animal ſuſtains, after it has been 


cut out? we aniwer, that a robuſt animal, 


ſuffering but little injury from the loſs of a part, 
docs not prove it to be uſeleſs: on the contrary, 
N 2 we 
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we experience, after ſuch an experiment has 
been made, that the liver becomes ſwelled and 
diſordered, makes a leſs quantity of bile, and 
of a darker brown colour, while the animal is 
perpetually troubled with flatulencies, gripes, 
or indigeſtion, all which are to be aſcribed to 
the vitiated nature of the bile, an obſtruction 


of the liver, and an imperfect or weak di- 
geſtion. 
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LECTURE XXVII. 
Of the Liver, Gall-Bladder, and Bile. 


F. 669. HE liver being the largeſt of all 
the glands in the body, fills up 


a very large part of the abdomen in its upper 
chamber, above the meſocolon ; and is yet {till 
larger in proportion, in the fetus. Above, be- 
hind, and to the right fide, it is covered by the 
ſuperincumbent diaphragm, from which it re- 
ceives the peritonæum for a covering, under 
the denomination of ligaments, chiefly in three 
places ; namely, firſt, in a tranſverſe poſition, 
from the tip of the enſeform cartilage, a little 
more inclined to the right fide than the middle 
of the diaphragm, which takes a long courſe 
round the convex part of the liver, to the paſſage 
of the vena cava, through the tranſverſe ſulcus 
of the liver, from whence the peritonæum de- 
ſcends laterally folded together, of ſome breadth 
forwards, under the name of ligamentum ſuſ- 
penſorium, which divides the greater right lobe 
from the leſſer left lobe of the liver; and then 
parting from its duplication, it expands into the 
proper coat of this viſcus (F. 621.) which is 
white, ſimple, and thin, like the external coat 
of the ſtomach ; and under this is ſpread the 
cellular ſubſtance, by which it is intimately - 
conjoined with the fleſh of the liver. To the 
lower margin of this, joins the umbilical vein, 
which in an adult, being dried up, leaves only 
N73 a (mal 
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a ſmall cord, ſurrounded with ſome portion of 
fat. In the extremity of the left lobe, and 
ſometimes at its edge, or convex part, a mem- 
brane goes to the liver, from the diaphragm, 
which in children, and other young ſubjects, is 
frequently to the left fide of the ſophagus, but 
in adults to the right ſide; yet always conjoined 
both to the gula, and to the ſpleen, whenever 
the liver, or this ligament are very large. The 
right ligament ties the large right lobe, in its 
back part, to the diaphragm. Betwixt this and 
the middle lobe, for a conſiderable way, but 
without any apparent length, the membrane of 
the right lobe of the liver is often conjoined by 
the cellular ſubſtance, to the diaphragm; more 
eſpecially in old ſubjects, for in the fœtus it is 
ealily teparated ; and then it continues its courſe 
betwixt the ſuſpenſory and left ligament, joined 
as before, with the peritonæum, ſo as to re- 
ſemble a ligament. But alſo from the right 
kidney, the peritonzum going off to the liver, 
makes a reduplication like a ligament, and con- 
joins together the leſs omentum, with the con- 
tinued looſe productions of the meſocolon 
(F. 645.) with the liver, ſtomach, and duode- 
num; and likewiſe the ſaid meſocolon, to the 
pancreas. Thus the liver is ſuſpended in the 
body, with a conſiderable degree of firmneſs, 
vet ſo as to be allowed a conſiderable liberty 
to move and be varioul! 'y agitated, raiſed and 
deprefied, by the actions of the diaphragm. 
§. 670. Moreover, the inner concave face of the 
great {obs of the liver, lies with its forepart be- 
fore the colon, and in its back part correſponds to 
3 the 
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the left kidney. The middle ſinus of this lobe 
lies near the duodenum, which is by the gall- 
bladder tinged yellow; and alſo lies contiguous 
with that part that conducts the greit blood- 
veſſels. The left lobe extends largely over the 
ſtomach, and frequently, eſpecially in younger 
ſubjects, goes beyond the efophagus, into the 
left hypochondrium. The lobule, in the mean 
time, adapts itſelf to the leſſer curve of the ſto- 
mach. But moreover, the pancreas 1s covered 
by the liver, and in a manner connected with 
that to the right renal capſule, by a good deal 
of cellular ſubſtance, (F. 671.). The figure of 
the liver is difficult to deſcribe. It begins in 
the cavity of the right hypochondrium, by a 
very thick ſolid protuberance, convex towards 
the diaphragm, and hollow towards the colon 
and kidney, which make impreſſions into the 
liver, diſtinguiſhable by ſmall lines or eminen- 
cies, continued as a portion to the longer ap- 
pendix of the lobule. After this, the liver, 
ſomewhat like a pyramid, grows ſlenderer, and 
thinner, and 1s at laſt terminated or extenuated 
into a tip, almoſt triangularly, which paſſing 
into the left hypochondrium, goes before the 
eſophagus, in young ſubjects, as far as the 
ſpleen, but in adults it often ends ſhort of the 
ceſophagus. The upper and back part of the 
liver 1s every where rounding or protuberant, 
covered by the diaphragm, and in a large part, 
which is ſomewhat flatter, towards the left tide, 
it is placed under the heart: but the lower and 
poſterior ſurface being variouſly fgured, reſts 


itſelf upon the duodenum, colon, ſtomach, 
N 4 pancreas, 
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pancreas, and right renal capſule. For in the 
hollow fide of the liver, there are ſeveral little 
furrows, which divide the ſurface into ſeveral 
regions, and which did not eſcape the notice 
of the antients. 

$. 672. The principal of theſe furrows, is 
extended tranſverſely, from the right ſide to the 
left, for near two thirds of the liver, beginning 
ſlender in the right lobe, and enlarging towards 
the left. Before this tranſverſe ſulcus, there is 
an excavation in the right lobe for the gall- 
bladder, and then another for the anonymous 
lobule; after which comes the ſoſſa of the um- 
bilical vein, extending tranſverſely downward, 


often covered with a little proceſs or bridge 


that joins the anonymous to the left lobe; but 
behind the great ſulcus, firit towards the right 
fide, there is a ſlender tran{verſe eminence, 
growing broader to the right, and moderately 
hollow, by which the great blood veſſels are 
conducted into the liver; and this lit:le valley 
was by the antients denominated the port, or 
gates of the liver. In this place there is a lo- 
bule, as I ſhall deſcribe, that joins to the right 
lobe; viz. the poſterior lobule, which is not very 


juſtly called after the name of Spigelius ; and 


this projects obtuſely conical, like a nipple, into 
the leſs curvature of the ma The thick 
root of this and the former excavated eminence, 
begins from the convex part of the liver, at the 
diaphragm, and from thence on the richt ſide, 
is impreſſed with an oblique ſulcus or furrow, 
inclined to the right ſide, for the paſſage of the 
trunk of the vena cava, deſcending from the 


heart 
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heart, in the ſame direction, to the lumbal ver- 
tebræ; and is frequently ſurrounded by a pro- 
duction of the liver, like a bridge, or even ſo as 
to complete the circle, and form a tube. The 
left end of the lobule terminates another foſſa, 
almoſt perpendicularly downwards, but inclined 
to the left, which beginning tranſverſely by one 
end, terminates at the vena cava, paſſing through 
the diaphragm. In this ſinus was lodged the 
ductus venoſus in the fœtus, of which there are 
ſome remains to be perceived alſo in the adult. 
All that lies beyond this to the left, is a ſingle 
hollow, equally deſcending, and incumbent up- 
on the ſtomach, over which it is extenuated to 
a thin edge. 
$. 672. This huge gland is proportionably 
ſupplied with very large veſſels, and of various 
kinds. The artery, w which is indeed conſider- 
able, being the greater right portion of the 
celiac, emerges from the trunk forward, and 
to the right, going tranſverſely, before the vena 
portarum, and after giving off a {mall coronary 
with the pancreatic and duodenal artery, the 
remaining large trunk goes on ard enters the 
liver, commonly by two branches, of which 
the left is betwixt the umbilical foſſa, the venal 
duct, poſterior lobule, with the leſt, and the 
anonymous lobe, alto the ſuſpenſory ligament; 
and this inoſculates with a branch of the > phren: 0 
and epigaſtric. The right Hepatic artery enters 
the liver lower, covered by t. > biliary ducts ; 
and having reached the right ah the anony- 
mous lobe, there ſends off, in one ſmall trunk, 
the cyſtic artery, which ſoon after divides into 
two, 
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two, and is ſpread both under and upon the 
gall-bladder, covered by the common coat of 
the liver, and ſupplies not only the gall-bladder 
and biliary ducts, with its branches, but like- 
wiſe ſome part of the liver itſelf. From the left 
branch, or ſometimes from the trunk of this, 
ariſes a ſuperficial artery to the biliary ducts, 
anonymous lobe, and glandules of the portæ. 
Beſides the cæliac artery, there 1s frequently a 
large right branch produced from the meſente- 
rica major, creeping behind the pancreas; and 
this ſerves inſtead of the eighth branch of the 
hepatic artery from the cæliac. But likewiſe, 
the greater coronary, which is the firſt twig of 
the caliac, always gives ſome ramifications to 
the left lobe, and to the foſſa of the ductus ve- 
noſus, which laſt branch is often very conſi- 
derable. The leſſer arteries are thoſe ſent to 
the liver, from the phrenic mamaries, renal 


and capſulary arteries. 


FS. 674. But the veins of the liver, contrary 
to what we obſerve in any other part, are of 
two very different and diſtinct kinds: namely, 
the venæ portarum, which receiving all the 
blood of the ſtomach (F. . 27.) of the inteſtines 
and meſentery (F. 712.) of the ſpleen (F. 661.) 
omentum (8. 652.) and pancreas, at length 
meet together into two arms or branches; 
namely, the tranſverſe, ſplenic, and the deſcend- 
ing meſenteric; then unite into one trunk, which 
aſcends large, compoſed of ſtrong membranes: 
firſt a little dent behind the duodenum, where it 
receives the veins from its right tide, together 
with the leſſer coronary, whence going higher 

to 
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to the right fide, it again divides into two large 
trunks in the finus of the lobule (SF. 672.) of 
the liver. Of theſe two the right, being ſhorter, 
larger andbiturcated, receives the cyſtic vein, and 
then ſpreads as an artery through its next lobe. 
The left runs on through the remaining part 
of the tranſverſe finus in the liver, and after 
giving veins to the lobule, with the anonymous 
and left lobe, it is incurvated and enters the 
umbilical foſſa, from whence about the middle 
it immerges and ramifies through the liver. 
There are ſome inſtances, in which the venal 
branch of the poſterior lobule has been ſent 
diſtinct from the vena portarum. 
$. 675. The vena portarum is on every fide 
ſurrounded with a good deal of cellular ſub- 
ſtance, derived to it from the meſentery and 
ſpleen, of a ſhort, cloſe and ſtrong texture, made 
arm by the addition of the more denſe and 
ſtrong membranes, which cover the aorta itſelf. 
Intermixt with this cellular ſubſtance, are alſo 
many of the ſmaller veſſels and hepatic nerves, 
which all come together under the denomina— 
tion of a capſula; but improperly, ſince it is al- 
together nothing more than the cellular ſub- 
ſtance, without one muſcular fibre. By this 
the vena portarum is conducted to the liver, and 
firmly ſuſtained ; inſomuch, that the branches 
being cut, maintain the round lights of their 
ſections. But each branch of this veſſel, is again 
divided, ſubdivided, and infinitely r ramified 
within the {ubſtance of the liver, after the man- 
ner of arteries, till they at lengtn produce the 
imalleſt capillaries. In this courſe, every branch 
of 


— ͤ—„—-— ed — 
— 
— —„— * « - 


— — 
— 
— — 


— 


— 
I — 
4 


= — 


— 
22 > WI 
— - oy 
, 


188 Of the Liver. 


of the vena portarum, is accompanied with a 
focial branch of the hepatic artery, creeping up- 
on the ſurface of the vein, and the contiguous 
hepatic ducts, almoſt in the ſame manner as the 
bronchial arteries uſually creep along the rami- 
fications of the wind-pipe in the lungs ; while, 
in the mean time, both the artery and the vein 
are connected to the branches of the biliary 
ducts, to which they are continued by a thin 
cellular ſubſtance, like a ſpider's web. The 
ſection of any branch of the vena portarum, 
is always leſs than the trunk, from whence it is 
derived ; whence the lights of all the branches 
together, greatly exceed that of the trunk 


| (8 36): from whence follows a great friction 


or reſiſtance (F. 147.), and a retarded motion 


(F. 133.), after the ſame manner as we obſerve 


in the arteries, 
§. 676. But fince the blood is in this manner 
conveyed through the liver to the branches of the 
vena portarum, together with the hepaticartery, it 
muſt of courſe be conveyed back again, by ſome 
other veins: and therefore, we ſee, that the ex- 
treme branches of the vena portarum, and he- 
patic artery, inoſculate and open into another 
claſs of veins, which are braznches of the cava, 
which ariling from all points of the liver, run 
together towards the poſterior gibbous part of 
the liver, into branches and trunks, which are 
at laſt about ten or eleven in number. The 
lefler of theſe trunks, and greater number of 
them, pals out through the poſterior lobule of 
the liver, and go to the cava, through the ſul- 
cus, that lies on the right ſide of the jobule, 
often 
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] often completed into a circle by a ſort of bridge, | 
or production of the liver, from whence they | 
aſcend together through the diaphragm, to- wy 
wards the left fide. Two or three trunks much | 


larger than the former, are inſerted into the 
ſame cava, cloſe to the diaphragm, whoſe veins 
they often take in by the way. The branches 
of the vena cava are, in the adult, generally 
fewer and leſs than thoſe of the vena portarum 
which is an argument that the blood moves 
«quicker, and with leſs reſiſtance or friction 
through the hepatic cava (F. 140.); as is 
the courſe of the blood into a leſs light, or ca- 
pacity, by which it is always accelerated, when 
there is too a compreſſing force (F. 140.) . As 
to any valves at the openings of theſe branches 
into the cava, I know not of any which deſerve 
to be regarded. The trunk of the vena cava, 
paſſing through a foramen of the diaphragm, 
obtuſely quadrangular, ſurrounded and termi- 
nated by mere tendons (F. 289.), is thereby 
rendered not eaſily changeable (F. 413.); and 
having ſurmounted this opening of the dia- 
phragm, it then immediately expands into the 
right auricle. The ſmaller veins of the liver 
creeping about its ſurface, go to the phrenics, 
renals, and azygos; or at leaſt there is a com- 
munication betwixt theſe and the hepatic veins. 
§. 677. That the blood is ſent to the liver, 
from all the forementioned viſcera of the ab- 
domen (F. 674.), conducted by the vena por- 
tarum, to the portæ is proved by a ligature, 
by which any vein betwixt the ligature and the I 
parts ſwells, but the porta itſelf, above the liga- ol 


ture, 
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ture, grows flaccid and empty. But that it af- 
terwards goes through the liver to the cava, ap- 
pears by "anatomical injections, which ſhow 
open and free anaſtomoſes, or communications 
berwixt the vena portarum and the-cava, toge= 

{er with the common nature of the veins going 
to the cava. Again, the difficult diſtribution 
or paſſage throuzh the vena portarum, like to 
that of an artery, together with its remoteneſs 
from the heart, and the oily or ſluggiſh nature 
of the blood itſelf, occaſion it to ſtagnate, AC-* 
cumulate, and form ſchirrous ſwellings in no 

art oldner than the liver. But this danger is 
diminiſhed by the motion of the adjacent muſ- 


cles, and by the reſpiration, as it is increaſed by 


inactivity, with ſour and viſcid aliments. But 
hitherto, we have been ſpeaking of the adult 
liver, in which both the umbilical vein, and 
the ductus venoſus are empty and cloſed up, 
although they continue to cohere with the left 

branch of the vena portarum. 
$. 678. The nerves of the liver, are rather 
numerous than large, whence it is capable of 
no very great pain. They have a twofold ori- 
gin; mott of them ariſing from the large gang- 
Iform plexus, made by the ſplenic branch of 
the intercoſtal nerve, with the addition of a 
branch from the poſterior plexus of the eighth 
pair; they accompany the hepatic artery, and 
playing round its trunk, are diſtributed with 
that and the portal branches, throughout the 
liver. Another faſciculus of nerves, uſually en- 
ters with the ductus venoſus, and ariſes rom 
tne 


Of the Liver. 191 


the poſterior plexus of the eighth pair, but 
ſometimes from the great plexus. 

§. 679. The lymphatic veſſels of the liver 
are numerous, being conſtantly and eaſily to be 
ſeen about the portæ. They ariſe from the whole 
concave ſurface of the liver and gall-bladder, 
and run together into a plexus, ſurrounding the 
vena portarum, going afterwards to the ſmall 
conglobate glandules, ſeated before and behind 
the ſaid vein, from whence they meet together 
in one trunk, which is one of the roots of the 
thoracic duct. Upon the convex part of the 
liver are deſcribed other lymphatics, whoſe 
inſertion is not well known; but it is hardly 

robable, that they enter the cava, nor have I 
been able to find that they lead to the root or 
ciſtern of the thoracic duct. 

F. 680. The interior or intimate fabric of the 
liver being more minute, is proportionably 
more obſcure. The ultimate ſmall branches of 
the vena portarum, cava, and hepatic artery, 
together with the bilious ducts, which we ſhall 
ſoon deſcribe, are united together by means of 
the cellular ſubſtance (F. 675.) into a ſort of 
mulberry-like bunches, of an hexagonal ſhape, 
in the {maller parts of which there are mutual 
anaſtomoſes, or inoſculations, betwixt the portal 
branches and hepatic artery, with the roots of 
the vena cava on one fide, and of the pori bi- 
liarii of the liver on the other fide; which laſt 
demonſtrate their inoſculations by anatomical 
injections ; for liquor s injected by the vena por- 
tarum return again through the ultimate pore 
or duct of the bile. 

§. 681. 


For all follicles depoſit their contents into ſome 
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F. 681. Many eminent anatomiſts have taught 
that the forementioned bunches or pi imary por- 


tions of the liver, a hollow, having arteries 
and veins, ſpread upon their external ſurface, 
and depoſite the bile into their cavity, after it 
has been ſecreted from the circles of the vena 
portarum, For this they alledge arguments, 
taken from the comparitive anatomy of animals, 
whole liver is made up of more round and de- 
finite bunches; and from thoſe diſeaſes, which 
demonitrate cells and round tubercles, filled with 
lymph, chalk, or other recrementitious matter. 
To this they might have added the thick flug- 
gith nature of the bile itſelf, by which it is re- 
lated to mucus, and the analogy of the gall- 
bladder for inſpiſſation. 

§. 682. But greater diligence and accuracy 
in anatomy, will not allow any follicles, into 
which the ſmall ſecretory veſſels can pour out 
their contents; for ſuch would intercept the 
courſe of anatomical injecti>:3, and give us the 
appearance of knots intermediate, betwixt the 
ſecretory veſſels and the biliary pores, which 
we have ncver yet been able to {ce ; for the wax 
flows immediately, wittout any interruption or 
effuſion, in a continued thread, from the extre- 
mities of the vena portarum, into the biliar 
ducts. But again, a toil:cular or glandular fabric 
is neither allowable in the liver, from the great 
length and flenderneſs of the biliary ducts. 


ſpace, immediately adjacent, and are unfit to 
convey their ſecerned fluid, to any length of 
courſe, which might deftroy the part by the 


velocity 
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velocity received from the artery. As to the 
follicular morbid concretions, they are made in 
the cellular fabric. Another argument againſt 
the follicles, is the watery fluidity of the bile, 
as it comes out of the liver. 

$. 683. Again, we are perſuaded, that no 
bile is ſeparated from the hepatic artery, be- 
cauſe that would render uſeleſs the great arte- 
rial trunk of the porta; whoſe office in ſecre- 
tion, appears plainly by its continuations with 
the biliary ducts, in a manner more evident than 
that of the artery : but it appears by experi- 
ments, alſo, that the biliary ſecretion continues 
to be carried on after the hepatic artery is tied 
by a ligature; add to this the largeneſs of the 
biliary ducts, in proportion to ſo ſmall an arte- 
ry, with the peculiar nature of the blood con- 


veyed by the portal branches, ſo extremely well 


fitted for the formation of the bile. For we 
have already ſeen, that it contains oil, and lixi- 
vium, which abound more in the bile, than in 
any other humour of the body; for it takes in 
the ſaponaceous water of the ſtomach, by the 
abſorbing veins, together with the ſubfœtid al- 
caleſcent vapours of the abdomen, which tranſ- 
pire through the whole ſurface of the inteſtines, 
ſtomach, omentum, liver, ſpleen, and meſen- 
tery, which are abſorbed again by the veins, as 
we know by inconteſtable experiments of ana- 
tomy; and finally, the alcaleſcent ſemiputrid 
or lixivial humidity that is drank up from the 
fxces, while they continue to dry in the large 
inteſtines, is taken up by the interval hamorr- 
hoidal veins, from whence that bitterneſs, alca- 
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leſcent, and putreſcent diſpoſition of the bile is 
derived. But, on the contrary, in the blood of 
the hepatic artery, we can find nothing pecu- 
liar to the nature of the bile, nor any near rela- 
tion to it. 

8. 684. Since, therefore, the vena portarum 

conveys the blood ready charged with biliary 
matter, fit to be ſecreted in the leaſt acini, or 
vaſcular bunches of the liver (F. 683.), and 
theſe have an open free paſſage, without any im- 
peding follicles; it thus flows from the ultimate 
branches of the vena portarum, into the be- 
ginning roots of the biliary duds, through 
which the bile 1s drove by the force of the 
blood, urging behind, as well as by that of the 
duct itſelf, aided by the compreſſure of the liver 
againſt the other viſcera, by the motion of the 
diaphragm in reſpiration (d. 669. ); thence paſſing 
through larger branches, it is at laſt urged into 
two trunks of the large biliary duct of the liver, 
which trunks meet together in one upon the 
vena portarum, in the tranſverſe foſſa of the li- 
ver, near the anonymous lobule. 

F. 6 5. The fabric of this ductus hepaticus, 
is made up by a ſtrong nervous membrane, like 
that of the inteſtines, over which is ſpread an 
external and internal cellular membrane, and 1s 
internally lined with a looſe villous tunic, ele- 
gantly reticulated, but aſperated with many 
{mall pores and finuſes, and continued with that 
of the inteſtine itſelf. But there is here no mul- 
cular fabric apparent. 

§. 686. The hepatic duct, thus formed, goes 

on upon the vena Portarum, by the right we 
0 
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of the artery towards the pancreas ; and then 
deſcending to the left, covered by ſome part of 
that gland, it goes to the lower part of the ſe- 
cond flexure of the duodenum, and is inſerted 
backward, about fix inches from the pylorus, 


through an oblique, oblong ſinus, made by the 


pancreatic duct, together with which it opens 
by a narrow orifice. The ſaid ſinus runs a great 


way through the ſecond cellular coat of the duo- 


denum, obliquely downward ; then it perforates 
the nervous coat, and goes on again obliquely, 
next to the villous tunic, which it at laſt perfo- 
rates into the duodenum, by a protuberant, 
long, and wrinkled production, like a papilla. 
Thus there is almoſt the length of an inch taken 
up betwixt the firſt inſertion, and the egreſs 
of this duct through the coats of the duode- 
num, by a finus, which ſurrounds and receives 
the ductus choledocus, in ſuch a manner, that 
when the coats of this inteſtine are diſtended by 
flatus, or cloſely contracted by a more violent 
periſtaltic motion, the opening ot the duct muſt 
be conſequently comprefled or (hat; but when 
the duodenum is relaxed and moderately empty, 
the bile then has a tree exit. Thus any regur- 
gitation from the duodenum, is hindered by this 
obliquity, and wrinkling of the duct, eafily 
preſſed together or cloſed, and joined with aquick 
ſucceſſion of freſh bile, deſcending perpendicu- 
larly from the liver. Nor does wind inflated into 
the inteſtine find any paſſage into the duct. 

$. 687. But in the entrance of the portæ, 
this common duct receives another leſs canal of 
the fame kind, which lies tor a good way pa- 
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rallel with itſelf from the gall-bladder, making 
its inſertion in a very acute angle; and this, 
which is called the cyſtic duct, from its origin, 
is lometimes firſt increaſed by another ſmall 
duct from the hepatic, before its common in- 
ſertion. This duct is formed by the gall-blad- 
der, as a peculiar receptacle for the bile, given 
to molt animals; but 1s abſent in ſome, eſpecially 
thoſe of a ſwifter foot: it is placed in an exca- 
vation of the right lobe of the liver (F. 672.), to 
the right fide of the anonymous lobule, in ſuch 
a manner, that in infants or children, it lies 
wholly within the edge of the liver, but in 
adults projects conſiderably beyond. Its ſitua- 
tion is almoſt tranſverſe, with its neck aſcend- 
ing from before back ward. | 
F. 688. The figure of the gall-bladder is va- 
riable, but in general like that of a pear, termi- 
nated in its forepart by an obtuſe hemiſpherical 
end, which is impervious, gradually diminiſh- 
ing backward ; the neck or tip of this truncated 
cone being inflected upwards againſt itſelf once 
or twice, and tied together by the cellular ſub- 
tance belonging to it, makes then another 
mall flexure upward, and begins the cyſtic 
duct, which from thence goes on towards the 
left fide, to the hepatic duct. Within this duct, 
there are many protuberant wrinkles, formed 
by the numerous cellular bridles, which tie them 
together; and theſe wrinkles conjunctiy, in the 
dry gall-bladder, repreſent a kind of ſpiral valve, 
but being altogether ſoft and alternate in a living 
perlon, they da not ſtop, only leſſen the courſe 
of the bile, as We are aflured from experi- 
ments, 
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ments, by preſſing the gall-gladder, and by in- 


flations. 
$. 689. The outermoſt coat of the gall-blad- 
der covers only its lower fide, being the com- 
mon covering of the liver itſelf, ſtretched over 
the gall-bladder, and confining it to the liver 
within its proper ſinus. The ſecond coat is the 
cellular ſubſtance, and of a looſe texture. The 
third coat conſiſts of ſplendent fibres, chiefly lon- 
gitudinal; but ſome obliquely interieCting each 
other, ſome circular, and others in various di- 
rections. Next to theſe come the nervous coat, 
then the ſecond cellular, and laſt the villous tunic; 
which are all found here as in the inteſtines, 
except that the laſt, in the gall-bladder, as well 
as in the biliary ducts, is wrinkled into a fort 
of reticular folds, as alſo 1s the cellular, With- 
in the gall-bladder, but more eſpecially about 
its neck and middle part, we obſerve mucite- 
rous pores, capable of receiving a horſe hair ; 
and beſides theſe, the exhaling arteries diſcharge 
ſome quantity of a watery humour into the ca- 
vity of the gall- -bladder, as we obſerve in other 

cavities. 
$. 690. Into this ſmall bladder is depoſited 
the 3 bile, whenever its courſe is impeded 
thro' the common ductus choledicus, or when 
the entrance into the duodenum is compreſſed, 
either by flatus or any other cauſe. Accord- 
ingly, we find the gal. bladder extremely full, 
whenever the common diliary duct is obAruct- 
ed or compreſſed by ſome ſcirrhous tumour, 
whence the gall- bladder is ſometimes enlarged 
beyond all belief; and if the cyſtic duct be tied 
O 3 with 
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with a ligature, it becomes ſwelled betwixt the 
ligature and hepatic duct; and in living animals, 
the hepatic bile viſibly diſtils into the wounded 


gall- bladder, even to the naked eye. The re- 


trograde angle, or direction of this duct, is not 
repugnant to ſuch a courſe of the bile; for a very 
{light preſſure urges it from the liver into the 
gall- bladder; and even wind may be eaſily drove 
the ſame way. more eſpecially if the duodenum 
be firſt inflated. Nor does there ſeem to be 
any ſort of bile, ſ:parated by the gall blad- 
der itſelf, Whenever the cyſtic duct is ob- 
ſtructed by a ſmall ſtone, or a ligature made up- 
on it, we find nothing ſcparated into the gall- 
bladder more than the exhaling moiſture, and a 
{mall quantity of mucus, ſecreted from the 

pores or follicles of the villous coat (F. 689.) 

beforementioned. In meny animals, we meet 
with no appearance of any gall-bladder, when 
at the fame time there is a plentiful flux of 
{trong well prepared and falutary bile, diſcharged 
into their viteſtines. Again, it does not ſeem 
probable, that the branches of the vena porta- 
rum can ſeparate bile into the gall-bladder ; 
for that vein in itſelf is a mere conductory veſ- 
{el : nor can any be ſeparated ſrom the hepatic ar- 
terv; for it muſt be vaſtly beyond probability, 
that ſuch a ſtrong bile as that of the gall-blad- 
der ſhould be ſeparated from a milder blood 
than that or the porta, =_ ſwiftly through 
the hepatic artery (& 6 ). All the bile, 
therefore, which the 1 1 to the gall- 
bladder, arrives only through the cyſtie duct: 

jor in man there are no other duds betwixt 


the 
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the gall-bladder and the liver: the truth gf this 
we are aſſured of, by applying ligatures as be- 
forementioned; alſo from calculous obſtructions, 
with a careful diſſection, and exact ſcrutiny into 
the parts; by which it appears, that nothing 
either diſtils from the liver, or from the gall- 
bladder; nor are any other veſſels wounded be- 
ſides arteries and veins, when the gall-bladder 
is enucleated or ſeparated from the liver. 

$. 691. Therefore a portion of the hepatic 
bile being received into the gall-bladder, there 
ſtagnates, only a little ſhook by the reſpiration ; 
there, by degrees, exhale its thinner parts, which, 
as we ſee, filtrate through, and largely penetrate 
the adjacent membranes. Moreover, being a 
fluid of an oily ſubalcaline nature, digeſting in a 
warm place, it grows ſharp, rancid, more thick, 
bitter, and of a higher colour : for this 1s all the 
difterence betwixt the cyſtic and hepatic bile ; 
which laſt we find weaker, leſs bitter, lighter 
coloured, and of a thinner conſiſtence, while it 
remains within its proper hepatic ducts. That 
this difference betwixt them proceeds only from 
ſtagnation, appears from ſuch animals as have 
only a larger porus hepaticus, inſtead of a gall- 
bladder: for here we find the bile, which ſtag- 
nates in the large hepatic pore, is conſiderably 
more bitter than that in the ſmaller pores of the 
liver; but in us the gall- bladder gives this parti- 
cular advantage, that as we take food only at 
ſtated times, it can collect it more abundantly 
from the liver, when the ſtomach being empty 
has no call for the bile, that after wards it may 
be able to return it in an improved ſtate, when 
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thedigeſtionof incumbent aliment ſollicits a more 
plentiful and neceſſary flow of bile into the duo- 
denum; and this flow of the bile is quicker in 
proportion through the cyſtic duct, as the ſecti- 
on of that duct is leſs han the ſection of the 
gall-bladder. 

F. 692. The ſtomach, indeed, itſelf, hardly 
makes any preſſure upon the oall.- bladder, only 
by the contiguous beginning of the deſcending 
duodenum. But when the ſtomach is extremely 
diſtended, and in a very full abdomen, it makes a 
conſiderable preſſure both upon the liver andduo- 
denum; by which the gall-bladder is urged, and 
its bile expreſſed. Thus the bile flows through 
a free paſſage, from the gall bladder into the 
common duct, and by that into the duodenum; 
and this it does more eaſily in perſons lying on 
their back ; in which poſture the gall-bladder 
is inverted, with its bottom upward. Hence it 
is, that the gall-bladder becomes ſo full and 
turgid after faſting. But that the bile coming 
from the gall-bladder does not flow back again 
into the liver, appears from the continuity of 
the cyſtic and common ductus choledocus, with 
the angle that interrupts the courſe from them 
towards the liver, and the reſiſtance of the new 
bile, advancing forward from the later. The 
expulſive force of the bile is but little more than 
that of the preſſure received from the ſtomach, 
diaphragm, and abdominal muſcles ; for as to 
any muſcular force, reſiding in the fibres of the 
proper membrane, which may be thought to 
contract the gall-bladder, it maſt be very weak 
and inconſider able. But tlie hepatic bile conti- 
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nually flows this way, even after the cyſtic 
duct is tied, unleſs there happens to be ſome 
obſtacle at the opening of the ductus choledocus, 
which ſeldom continues long. Nor 1s it cre- 
dible, that all the bile firſt paſſes through the 
gall-bladder, in its way from the liver, before 
it enters the duodenum ; for there is no perpe- 
tual obſtacle or reſiſtance to turn the. bile to- 
wards the gall-bladder, out of its high road or 
open way to the inteſtine ; for the way into the 
common biliary duct is larger and more direct; 

but the cyſtic duct, being a great deal leſs, 
even than the hepatic, cannot, therefore, be 
deſigned for receiving all the bile nature in- 
tended to flow through thoſe fo much larger 
paſſages ; again, the ductus choledocus, being fo 
much larger than either the cyſtic or hepatic, 
is, by the ſame rule, deſigned to carry more 
than the bile of either of them alone. In 
many animals, the hepatic duct conveys the 
bile into the inteſtine, without any communi— 
cation with a gall-bladder or a cyſtic duct ; and, 
in other living animals, where there is a fr 
communication with a cyſtic duct, yet the bile 
is found continually deſcending into the duode- 
num. That the quantity of the bile, ſo diſ- 
charged, is very conſiderable, may appear from 
the bulk of the organ by which it is ſeparated, 

as well as the magnitude of its excretory duct, 

ſo many times exceeding that of the ſalival 
_ glands; and from diſeaſes, in which the quan- 
tity of the cyſtic bile only has, by an ulcer of 
the ſide, been let out equal to four ounces at 


once. 
$. 693. 
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$. 693. The hepatic bile is always bitter, 
but the cyſtic is more fo; and both of them 
eaſily mix, eite with water, oil, or vinous 
ſpirits, and arc caucmely well adapted to diſſolve 
oily, relinous, or gummy ſubſtances. Tis in- 
clined to a putrefaction; but of itſelf, it naturally 
degenerates to a muſk-like odour. Its chemical 
analyfis, and experiments of mixture with va- 
rious ſubſtances demonſtrate, that it contains a 
large portion of water, but more than a ſmall 
quantity of inflammable oil, equal to near a 
twelfth part, which, in ſtones of a gall-bladder, 
appears very evidently ; beſides which, there is 
no inconſiderable portion of a volatile alcaline 
ſalt. The bile, therefore, is a natural ſoap ; 
but of that fort which is made from a volatile 
ſaline lixivium. This, therefore, being inter- 
mixed with the aliment, reduced to a pulp, 
and flowly expreſſed from the ſtomach by the 
periſtaltic force of the duodenum and preſſure of 
the abdominal muſcles, incorporates them all to 
gether ; and the acid or aceſcent qualities of the 
food are in ſome meaſure thus ſubdued; the curd 
of milk is again diſſolved by it into a liquid, and the 
whole maſs of aliment inclined more to a putrid 
alcaleſcent diſpoſition : like ſoap it diſſolves the 
oil or fat, fo that it may freely incorporate with 
the watry parts, and make up an uniform maſs 
of chyle to enter the lacteals; the ſurrounding 
mucus in the inteſtines is hereby abſterged and 
attenuated, and their periſtaltic motion is excited 
by its acrimony ; all which offices are confirmed, 
by obſerving the contrary effects from a want 
or detect of the bile. Nor would the hepatic 


bile 
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bile of itſelf be ſufficient to excite the neceſ- 
ſary motion of the inteſtines, without the 
ſtronger action of the cyſtic ; both which are 
of ſo much uſe and importance to the animal, 
that we find, by experiment, even the ſtrongeſt 
will periſh in a few days, if the flux of bile be 
intercepted to the inteſtines, by wounding the 
gall-bladder. 

§. 694. Thus it ſlowly deſcends along with 
the alimentary maſs, and having ſpent its force, 
or changed its bitterneſs by putrefaction, moſt 
of it is afterwards excluded, together with the 
feces ; but probably ſome of the more ſubtle, 
watry, and leſs bitter parts are again taken up 
by the abſorbing veins, which lead to the portæ 
of the liver. It ſeldom returns up into the 
ſtomach, becauſe of the aſcent of the duode- 
num, which goes under the ſtomach, with the 
reſiſtance it meets with from the valvula pylori, 
and the advancement of the new chyle, to 
which add the force of the contracting ſtomach 
itſelf. The bile is, indeed, of a ſweet toit nature 
in the fetus; for in them the fæces are not very 
fœtid, to ſupply putrid alcaline vapours to the 
liver, nor are there any oily or fat ſubſtances ab- 
forbed from the inteſtines. As the bile is a 
viſcid fluid, and thickens by inactivity of body 
in fat animals, and in us from the ſame cauſes, 
eſpecially when the blood moves languid from 


grief; ſo it eaſily coagulates into an hard, ſome- 


what reſinous, and often ſtony ſubſtance, in- 
ſomuch, that ſtones of the gall are much more 
frequent than thoſe of the urinary bladder. 
When the excretory paſſages are obſtructed by 
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this cauſe, or by a contrary convulſive motion 
in the ducts of the liver, the bile is, without 
much difficulty, urged again into the blood, 
which paſſes the capillaries of the porta into the 
cava, as the way is ſo pervious (F. 682. ); whence 
all the humours, and the mucous body of Mal- 
pihgi, become tinctured with its colour, which 
makes a jaundice. Whether or no the com- 
mon biliary duct is ever truly inſerted into the 
pylorus ? This, indeed, 1s an obſervation pub- 
liſhed in the more uncultivated ages of ana- 
tomy, the tradition of which has not been fa- 
voured by any of the more modern anatomiſts; 

although we ſometimes read of its being in- 
ſerted near to the pylorus. 


* * 
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LEG TU KEE WI. 
Of the Pancreas. 


F. 695. E have already ſeen, that the 
bile is a kind of ſoap, but of 
a viſcid nature,, and not ſufficiently fluid to 
make a ready mixture, more eſpecially in the 
cyſtic bile ; therefore nature has added to the 
bile a thin, watry, inſipid liquor, called the pan- 
creatic juice, which is neither acid nor lixivial, 
poured together with the bile into the inteſtine, 
in the ſame place, that it may dilute, improve, 
and incorporate with the bile by the periſtaltic 
motion of the inteſtine, ſo as to render the 
whole alimentary maſs uniformly mixed, and 
more apt to move forward ; at the ſame time, 
it likewiſe, as a menſtruum, dilutes the chyle, 
and produces the ſame effects which were 
before obſerved of the ſaliva (S. 604.), toge- 
ther with which, both in the conſiſtence of its 
Juice, and fabric of the gland and its duct, there 
is an exact agreement, as well as in the diſeaſes, 
That it alſo ſerves to temperate the ſharper 
cyſtic bile, is alſo probable, and. conformable to 
the obſervations of comparative anatomy ; by 
which we learn, that, in thoſe animals who 
have no gall-bladder, the pancreatic duct opens 
at a conſiderable diſtance from that of the bile. 
8 696. The pancrcas is then a very long 
glandule, the largeſt of the falival kind, ex- 
tended tranſverſely above the meſocolon, behind 
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a production of the peritonzum, which, paſ- 
ting over the pancreas, is here continued into 
the meſccolon ; it lies partly behind the ſto- 
mach, liver, and ſpleen, before the left renal 
capſule and the aorta; of a figure ſomewhat 
like a trowel or long triangle, of which the upper 
edge is ſmooth, and covered with the perito- 
næum, upon which the poſterior flat fide of 
the empty ſtomach is ſupported ; for that fide 
of the ſtomach 1s both lower as well as poſterior, 
The pancreas begins ſmall from the ſpleen it- 
ſelf, and, extending almoſt tranſverſely towards 
the right fide, it emerges forewards to the pe- 
ritonzum acroſs the vertebræ, to the right fide 
of which it grows conſiderably broad, wrapt up 
betwixt the ſuperior and inferior plate of the 
tranſverſe meſocolon (F. 642.), and is finally fo 
connected by its round head to the duodenum, 
that this inteſtine ſerves it for a meſentery. 
The ſtructure of it is like that of the falival 
glands, made up by a great number of ſmall 
bunches of a firm texture, connected to each 
other by a good deal ot cellular ſubſtance. 
The pancreatic blood-veſtels are rather nume- 
rous than large, derived chiefly trom the ſple- 
nic branches; but on the right fide it js ſup- 
plied by the Girft artery of the duodenum, 
and from that which is in common both to the 
FERRO and pancreas, which laſt both inoſ- 
culates with the former and with the meſenteric 
artery, and not only ſupplies conſiderable twigs 
to this gland, but likewiſe ſmaller ramifications 
to the "diaphragm and renal capſule. The 
nerves of this gland are not of any con{ider- 
able 
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able ſize; whence it is but little ſenſible : th 
are derived from the poſterior gaſtric and the 
hepatic plexus. 

$. 697. The excretory duct of this gland 
runs almoſt through its middle, white and ten- 
der, made up by a great number of lateral 
branches or roots, by which, being gradually 
increaſed, it emerges before the vena portarum 
and meſenteric artery, and receives a large 
branch from the lateral pancreatic portion; 
from whence it advances to the ſame part of 
the duodenum, into which the biliary duct 
opens, where, changing its courſe downward, 
it enters through the ſinus, that lies betwixt 
the coats of the inteſtine, internally ſmooth ; 
and here, receiving the ductus choledocus, it 
opens together with that (F. 586.). But not 
unfrequently it opens diſtinct, both in its duct and 
orifice, from that of the biliary duct; and ſome- 
times it is inſerted by two ducts, of which the 
lower one only is diſtin& and leſs ; but they 
always open near or within a ſmall compaſs of 
the neighbouring duct of the bile. 


F. 698. The quantity of juice, ſecreted by 


this gland, is uncertain ; but it muſt be very 
conſiderable, if we compare the bulk or weight 
of it with that of the ſalival glands; than which 
it is three times larger, and ſcated in a warmer 
place. Tis expelled by the force of the cir- 
culating juices, with an alternate preſſure from 
the incumbent and ſurrounding viſcera; as the 
liver, ſtomach, ſpleen, meſenteric and ſplenic 
arteries, with the aorta, The great uſefulneſs 
of this gland may appear from its being found 
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not only in man, but almoſt in all animals ; 
nor is its uſe the leſs from that experiment, 
which ſhows a great part of it may be cut out 
from a brute animal, unattended with fatality; 
for, by that rule, the animal, ſurviving after a 
part of the lungs are cut out, would render 
them equally uſeleſs, and beſides, in the expe- 
riment, a part of the pancreas muſt be left 
with the duodenum. As to this juice making 
any efferveſcence with that of the bile, the 
notion has been ſo long exploded, as to need no 
further notice, 


ECT URS XAIE: 
Of the ſnail Inteſti nes. 


§. 700. Y the ſmall inteſtines, anatomiſts 

underſtand one e almoſt 
equal Or cylinder cal tube, whole tran verſe ſection 
is nearly oval; the acute end being towards the 
unconnected Ge of the inteſtine. This tube 
is continued from the end of the ſtomach, 
which it embraces (F. 624.), through a long 
folded tract, down to a much larger inteſtine, 
tne colon. Anatomilts have uſually reckoned 
three ſmall inteſtines, though nature has formed 
but one. However, the duodenum has gene- 
rally pretty certain bounds, terminating with 
its end in that part of the abdomen, which 3 18 
above tlie tranſverſe meſocolon (S. 642.). But 
the {mall inteſtine which lies below this me- 
ſocolon, commonly called the jejunum, has no 
certain dk Or boundary, to teparate it from 
the lower portion, which is commonly called 
the im : akbovzh the former, abounding 
more with valves and blood-veſſels, has, in ge- 
neral, a more Aurid appearance, and is fur- 
niſhed with longer villi internally; and the 
illium again, having fever of thoſe vaſcular ra- 
mifications, like little tr es, abounds more with 
a fort of minute glandules; howcver, theſe 
differences inſenfibly di :fappear one in another, 
Without aifo reing any certain limits betwixt the 
ty 0 PIO 


Vo. II. r F. 701. 
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. 701. The duodenum ſeems to be deno- 
minated from its length, meaſured by the breadth 
of the fingers. It is larger, and more lax or 
oven than the other {mall inteſtines, more eſ- 
peclally in its firſt flexures; which is partly 
owing to its not being circumſcribed in ſome 
places with any external membrane, and 
other places only for a ſmall compaſs. It is 
florid and te nder, having 1 its fleſhy fibres, ſome- 
times of a conſiderable - thickneſs. Its orivina- 
tion begins rout! . the ring-I:ke valve at the 
mouth of the pylorus; from whence it is un- 
dul wp or 1nfi-cted, but in a trantverſe courſe, 
to the right downward in an empty ſtomach, 
under the gall bladder, to the neck of which 
it is contiguous 8 691.) J. From the gall- 
bladder, it deſcends o! bliguely to the right fide, 
as far as the lower plate of the hedicolon: 
where it is pe er forated by the biliary duct 

5.698 ) and, in its courſe, is intercepted betwixt 
the upper and lower plate of the meſocolon, thro' 
Which it I'S cds, at length, tranſver: ly, but 
a little aſcet din 17 behind the pancreas and large 
nien Yell iis. and goes on to the left fide 
7 \ the left renal vein, where, going 
vat from the dup icature of the ben. it 
bends round, bciore and to the right of the ſaid 
veſſels, and paſſes through a peculiar foramen, in 
with the meſentery and lett part of the tranſ- 
verſc Tiekogoion adh were to the inteſtine itſelf; 
from £ ence it de ſcends forward, towards the 
lower part 0 © the abdomen, into which it ad- 
vances, under the denomination of the jeunmm. 
The lagerncts of this inteſtine, with its aſcent 

trom 
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from the inſertion of the biliary duct, joincd 
with the conſequent fold about the root of 
the meſentery, caule a remora of its contents, 
by which the bile, pancreatic juice, and all- 
mentary pulp, are here fir{t intimately blended 
togetlier. 

§. 702. The reſt of the ſmall inteſtine, hav- 
ing no certain ſcat or diviſion, is continued by 
innumerable and unccrtan convolutions, not to 
be defcribed, to 1 to fill out the lower part of 
the abdomen a. J pelvis, turrounded by the 
colon on cach te, and {uſta.ncd by the bladder 
and uterus below. 

F. 703. The fabric of the {mail inteſtine is 
al moſt ti.e ſame with that of the ſtomach and 
e{ophag's, Its external coat, excepting part 
of the duodenum, is received from the pecito- 
pum or me:entery, apf dlicd on each ſide to the 
obtuſe end of the oval inte ine, and ſeparated by 
the intervening cellular ſabfiance. which is 
olten repleniſh: cd with fat, but more cloſely 
embraces or adheres to the muſcular fibres in 
the unconnected ide of the inteſtine ; where, 
the outer and muſcular coat frictly cohere, 
without ſhowing any remarkable difference 
from what we have obſcrved of them in the 
ſtomach (F. 622.). By this RN membrane, 
continued with the melentery ( Sd. 654.) the 
inte tines are ſupported, with a 000i erabie 


degree of firmneſs, at the ſame time that they 


are allowed every way a tree liberty for mo- 
tion. 

F. 704. But the fabric of the muſcular coat 
diſters from that of the fomach, in the figure 
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of its ſlores. The largeſt and mot confider- 
able body of theſe fibres are circular, cloath- 
ing the tube on each fide, reſemb ling each 
other, both in their parallel diſpoſition and ap- 
pearance, Which is that of imperfect arches 
or ſegments of circles, cemented one to ano- 
ther, paler than other muſcular fibres, and 
contractile with a conſiderable ſtrength. The 
longitudinal fibres are, in the ſmall inteſtines, 
much fewer in namber, ſcattered round their 
whole cxtent, interſperſcd with the former, 
and are more eſy cially ipread upon the looſe 
Or a ſide of the inteſtine. 

. 705. Within the muſcular coat, is ſcated 
this ſwans cellular, of a larger or looſer extent 
here, as it was in the fomach ; and this being 
ſpread on all ſides round the nervous coat, which 
it includes, is, in us, ſeldom repleniſhed with 
fat. But the nervous coat, being like that of 
the ſtomach, ſerves as an internal foundation 
or ſupport hc the whole inteſtinal tube; being 
COND led « chiefy of compacted fibres, which. 
by inflation, may be parted one from another, 
ſo as to e a web-like or cellular ſub- 
tance, Net to this, follows the third cellular 
coat, vehich is almoſt like the ſecond; and then 
tlie innertmoſt or villous coat, which diff ers, in 
ſeveral reſpects, from that of the ſtomach : 
for frit 15 35 folded on all ſides into wrinkles, 
that are temicircular, the extremities of 
which. correſpond one to another oppoſitely, 
but ungertain in their proportions  . into which 
Wrinkles, the nervous coat enters in ſome de- 
Gree, Vile the reit of the intermediate ſpace, 

etWIxt 
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betwixt the folds of the villous tunic, is fi! ed 
up by the third cellular ſtratum. Theſe 
plice or folds of the inteſtine begin within 
one inch of the pylorus, and are moſt frequent 
or numerous in the anterior or looſe part of 
their middle tract, but grow few er in number 
downward. Here each mall twig of the ar- 
tery, which is ſpread in the cellular ſubſtance, 
upon the convexity of the inteſtine on one fide, 
is anſwered by another twig, diſpoſed in the 
ſame manner, on the oppoſite ſide. The plicæ 
are, at firſt, confuſed in tne duodenum, and 
afterwards become more conſpicuous, as the 
inteſtine advances; but the appearance of acute 
imperfect circles or valves is given to them by 
anatomical artifice or preparation, in which 
their natural ſtate is altered; for thus they are 
very ſoft, and calily fluctuate on all ſides, fo as to 
give way, in any direction, to the courſe of the 
alimentary pulp, upon which, however, their 
number has ſufficient influence to retara the 
motion, while, at the ſame time, they con- 
ſiderably enlarge the extent of the abſorbing 
villous coat. | 

$. 706. We come now to the true villous 
coat, which we call ſo in other parts, by ana- 
logy, from this, in which the fabric is molt 
remarkable or conſpicuous ; namely, the whole 
internal ſurface of the inteſtine and its valves, 
together with the ſmall cavities, interpoſed be- 
tewixt them, ſend out, on all ſides, innume- 


? 


rable ſmall fluctuating fleeces, like a piece of 


. velvet or cloſe frieze, the extremities of which 
are obtuſely conical productions of the inner 
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Coat of the Eine formed by the intercepted 
cellular ſubſtance, in which {mall nerves and 
blood-veſſels are wa xd together, fo as very 
much to reſembie the papilla of the tongue, 
only of a ſofter texture. 

$. 707. In the ſurſace of this internal villous 
coat, open an infinite number of pores; 
ſome larger, others imalier The former lead 
to fall? conſpicuous {imple viandules of the 
mucous kind, ſeated in the ſecond cellular ſtra- 
tum, and like to thoſe of the vaicular follicles, 
ſeated in the mouth and pharynx, which like- 
wiſe ogen with numerous patulent orifices into 
the inteſtines. In the duodenum theſe are aſ- 
ſembled together in ſeveral places, without 
meeting one into the other, which they always 
r ; but many of them are quite ſolitar 
or aſunder in the ilium, or often aſſembled only 

a ſcw together. though, in manv places, a con- 
fi derable number of "the {ame kind are aflem- 
bled together, into a little army of an elliptical 


70s. Throughout the whole tract of the 
inteſtines, are fo und pores of a leis kind, ſur- 
rounding the "IF alis of the viili, and moſt ample 
or conſt ug in the large inteſtines, where 
t! 1ey were firſt obſerved; but have 5 lately 
dicovered, 95 a more ee inquiry, in the 
mall int ſtines likewiſe. Theſe alſo ſeem to 
de poſite a liquor of the mucous kind. 
& „og. Ihe veſſels of the {mall inteſtines 
are very numerous. The common larger trunk 
ing to the inteſtine that occupies the 
8 below the meſocolon, is called the meſen- 
teric 


2 
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teric artery, being the largeſt of thoſe produced 
oy the aorta above the renal arte ies; and this, 
deſcending behind the pancreas to the right fide 
of the jc auum, and before the colic h ranches, 
ſends out more cipzciatly a long trunk to the 
bottom of the meſentery, and termination of 
the ilium towards the right ſide, as on the left 
fide it ſends out numerous branches, which, 
being longeſt in the middle, are continued 
ſhorter each way, like the Picks of a fan. 
Theſe laſt, ſubdividing into ſmaller, form in- 
oſculations betwixt each other, in ſhape of an 
arch, which again ſend out other branches, 
repeated, in like manner, to about the fifth 
ſubdiviſion, where, forming their loft convex- 
ity, their numerous imal! bratictied 8 re detached 
on each tide the inteſtine. 

F. 710. The diviſion of theſe branches is 
much after the ſame regular manner, fo that one 
comes out from the "melentery, through the 
cellular ſubſtance, on the foreſide of the inte- 
ſtine, as the other does, in the like manner, 
upon the lower ſide; and aiter ſpreading them- 
ſelves upon the muſcular coat, their imaller 
circling "ramifications penetrate through into 
the ſecond cellular ſtratum ; there the ante- 
rior capillaries, advancing towards the outer 
apex or looſe margin of the inteſtine, form in- 
oiculations direct ly with thole of its oppoiite, 
gradually ſpreading and dctaching ſmaller 
1thrub-like twigs, inoſculating with each other, 
and with their oppoſites, by innumerable circles. 
From this arterial net-work, jmaller twigs pe- 
netrate, from the nervous tunic, into the third 

P 4 cel- 
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cellular ftratum. and are, with that, continued 
to the ultimate extremities of the villi, where 
they, at laſt, open by exhaling orifices, and 
diſcharge a watry humour into the inteſtine ; ; 
for this continued courſe is eaſily imitated and 
ſhown, by injecting water, fiſh-glue, or mer- 
cury. But late induſtcy has dite overed, that 
theſe arterial extremities firſt open into an hol- 
OW: vehicle ; from whence their depoſited juice 
flows out through one common orifice. For 
the 1 the arteries in this part, form nu- 
merous reticular inoſculations, that, by avoiding 
all obſtructions, they may be able to ſupply the 
inteſtines eq! -ally on all { ies, and that any ob- 
ſtructing matter may, upon occ :aGon, be caſily 
removed back from the narrower extremities 
to the larger arterial tranks. 

F. 711. The laſt meſenteric trunk or artery 
6 with the illo-colic. The duodenum 
has various arteries, The firſt and uppermoſt 
to the right ſide goes round to the convexity 
of the inflexure of this inteſtine, which it 
ſupplies in its way to the pancreas, and inoſ- 
culates together with the lower or left pan- 
creatico-duodenal artery, which makes a lik 
arch round the curvature of the duodenum into 
the pancreas, being, at laſt, inlerted into the 
lower duodenal arteries, produced by the me- 
ſenteric, in its pafſage before this intéſtine. As 
to the ſmall arteries, which go from the ſper- 
matics to the duodenum, and from thoſe of 
the renal capſule, we deſignedly omit any fur- 
ther notice of them 
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$. 712. The meſenteric veins meet all toge- 
ther, in the fare courſe or diſpoſition With the 
arterics, into the meſenteric trunk of the vera 
portarum, except the riglit duodenal vein, which 
goes immedi ately into the trunk of the Veiia 
Dortarum itſelf, and cxcopt thoſe ſmall veins, 
which run in company with the preceding ſmall 
arteries (S. 611.), and are inſerted into the 
ſpermatics and lumbals. Nor have ] been able 
to di cover any other veins of the Sen 
ariſing from the cava It is a property, 1 
common, to all tace veins to be without Bog 
and to make Þ free communications with the ar 
teries. Thoſæ veins in the villous coat, REL 
is, for the moſt part, compoſed of veins, ab- 
ſorb thin humours from tac inteſtine, as appears 
from the injection of watry liquors, which 


21 


readily run through the fame way; and, from 
analogy, in aged perſons, in whom the me- 
ſenteric glands and conicquentiy tne lacteals 
that paſs through them, are frequently cloſed 
up; add to this, that birds have no lacteal 
veſlels, and the eie with which watry 
liquors paſs to the blood and through the kid- 
neys, compared with the ſmalineſs of the tho- 
racic duct, ſcem to make it evident, that a large 

bart of them enters the blood 11 immediately, by 
the meſenteric veins. 

F. 7.3. The nerves of the meſentery, tho 
ſmal EC are numerous, whence the intcitines re- 
ceive no little degree of ſenſibility; hey ariſe 
from the middle plexus of the Ile nic nerves, 
and, embracing the meſenteric artery, play 
round it in great numbers, wraped up in a very 

denſe 
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denſe cellular plate. The duodenum has like- 
wile ſmall nerves from the poſterior hepatic 
plexus of tie eighth pair, 

F. 714. From the exhaling arteries diſtils a 
thin watry liquor into the cavity of the inte- 
lines, not at all acid, but like the juice of the 
ſtomach; the quantity of which I;quor may 
be computed from the large extent or ſum of 
all the excretory orifices, and from the ſection 
or light of tie ſecretory artery, larger than 
which, we {ce no where 1n the body; add to 
this, the laxity of the parts, perpetually kept 
warm and moiſt, and the copious diarrhoea or 
watry diſcharge, that often follows the uſe of 
purgative medicines. But the mucus, ariſing 
from the pores or cells before mentioned (F. 707 
and 708.), ſerves to lubricate and defend the 
internal ſurface of the villous membrane, and 
to guard the ſenſible nerves, from ſtrongly acrid 
or pungent particles. Hence we ſce, it is 
more abundant at the beginning of the larger 
inteſtines, becauſe there the maſs of aliment 
begins to be more fœculent, acrid, and tena- 
cious. 

8. 715. The mixture of this liquor with the 
pulp-like mats of the aliment, together with 
the bile and pancreatic juice, is made by the 
motion cf the ſurrounding mulcles of the ab- 
omen, but more eſpecially by the per Ialti 
miction, which is more particularly ſtrong and 
evident in the ſmall inteſtines. For any part of 
the inteſtine, irritated by flatus or any ſharp or 
rough body, contracts itſelf, even aſter death, 
with a confiderable force, in that part where 
the 
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the ſtimulus is applied, in order to free it{e} 
from the offending or diſtending body, which 
it expels into the next open part of the lax in- 
tefline; where, being received, it is again pro- 
pelled forward, by exciting a like ſtimulus and 
contraction as before. This contracting mo- 
tion of the inteiline is made in various parts of 
the out, either {ucceiiively or at the fame time, 
wherever the flatus or aliment excite a ſtimu— 
lus; and this, without obicrving any certain 
order, with a fo;t of wonderful alternate creep- 
ing and revolution of the inteſtines, as appears 
caſily irom the diſſection of living brutes, and 
ſometimes by unkappy accidents in our own 
ſpecies, as in ruptures and wounds in the ab- 
domen, &c. [This creeping of the guts, for 
jaciuity and duration, is equal, if not tuperior, 
to the irritability of the heart itſelf, F. 9. 114. 
And linge here, among ſo many inflexions, the 
weight 85 the aliment is but of little force: it 
eaſily aſcends or deſcends through the irritated 
inteſtine, Wed. thus empties Gitfclf, From 
hence, the uſe of the periſtaltic motion is in- 
telligible, by which the pulp of the alimentary 
mais is oft ener or longer applied with a gentle 
force to the triture of the VEG TIO to the 5 
ling diluent iq or. and to the mouths of the 
abtor bing veins. Eut all the contents of the 
inteitine are determined downward to the co— 
lon, becauſe the ſtimulus begins above, from 
the left opening of the ſtomach; and ſo, by the 
ſucceſſion of new chyle, repeating the ſtimulus 
above the contraction, it deicends, when there 
is no reſiſtance made to it, into the lower part 
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of the ilium, at its opening into the colon; 
here the looſe part of this inteſtine readily re- 
ceives What is preſſed into it by the 7 
from above, and as catily unloads itſelf int 
the large unactive cxcum; from whence it 5 
again repelled upward, a in part, urged on 
by the preſſure of the ſuccce ling maſs, Anato- 
miſts obſerve, that this motion is made ſtronger 
downward tha n opward. 

§. 716. This periſtaltic motion of the inte- 
ſtines is performed by the conſtriction of their 
circular fibres, which cxackty know how to 
empty the tube, without injuring the inteſtine 
againſt pins, needles, or any other ſharp bo- 
bics lodged within ther contents, which they 
tenderly promote forvard. But the revolutions 
of the inteltines, drawn upward and Cownward, 
and the ſtraigbtening of crouked parts of them 
one beſore anotlier, which is to remarkably con- 
ſpicuous in brute animals, are performed by the 
long libres, Which we ſce contract themſelves 
at the leat of the preſent ſiimulus, and dilate 
the following portion of them, to receive what 
enſues. By the ſame contraction, the villous 
membrane of the inteſtines, within their ca- 
vity, is urged and reduced into longer folds ; 
whence the mucus is expreſſed and applied to 
that part of the alimentary mats, where it was 
required by the force of irritation and ſtimulus. 
Theſe long fibres frequendy make intro: ſuſ- 
ceptions of the inteſtines, and generally with- 
out any bad conſequences, by drawing up the 
| looſe portion of the inteſtiné into that which 
is Contracted, in ſuch a manner, that the loote 

portion 
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portion is ſurrounded by the other, Which is 
contracted. 

§. 71 7. The alimentary pulp, therefore, di- 
luted with the pancreatic juice and that of 
tlie inteſtines , Intimately mixed with the iapos 
naceous bile and circumjacent mucus, is {0 more 
perfectly diſſolved chan by the. elhcacy of the 
ſtomach, in proportion as the ſides of the in- 
teſtines come into a ON contact, and ap- 
proach nearer togeth to which add, the 
longer ſeries of the pe alt notions, and the 

Later quantity of diſſolving juices. In this 
nne the alimentary pulp, intermized with 

ir, forms a froth, without any kind of fer- 
mentation, which air is the ſame with what 
we commonly cruQtate from the ſlomach; 
but yet, at the ſame me, the acid or aceſcent 
force is ſubdued, while the City Or fat Pa S di 
ſolve by the bile (S. C90 .), interm ix Wit 1 85 2 WAs 
try juices, and put on th de chyme its uiua! milky 

appearance, like an emulſion, of a big colour 
in the duodenum, at the fill entrance of the 
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biliary duct; from whence downward it cloſely 
3 1 72 1 5 
adheres to the villous coat of the ſmall inte- 
n „C 4 
ſtines. Eut the gelatinous uices of eh meats 


30 
diluted with a large portion of water, do Ps 
particularly adhcre to the villous coat, and en- 

7 O 3 . * 
ter it in the way of abſorption... 80 water 
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and vatry liquors are all very greedily Crank 
up by the veins, and yet tie fæculent remains 

by tY .4 8 
never grow thick in the ſmall inteſtines, as far 


as I == been able to obſerve: becanls tie 
watry part is repaired by the arterial vapour 
and mucus; nor do they become fœtid in any 
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confiderab'e degree, as well becauſe of the 
great quantity of diluting juices, as becauſe 
the quick progreſſion will not allow them time 
enough tor a putrefaction. CEyme is cf a white 
colour in the beginning of the jejunum, but 
is altogether mucous in the cnd of the ilium. 
Thoſe remains, which are of a more carthy, 
grofs, and tough or acrid diſpoſition, which 
were excluded oy the mouths of the abſurt- 
ing lacteal orifices, do, by their weight or by 
the muſcular contractions, deicend ſlovely into 
the large inteſtines, ſo as to complete their 
whole courſe in the ſpace of about twenty— 
four Fours. But within three, four, five, or 
ſix hours time, all thc chyle or lagcal juice of 
the aliment is commonly extracted from tic 
{mail inteſtines. 

$. 718. The confiverai le length of the ſmail 
inteſtine, which is five or mere times longer 
than that of the body, the great ſurface of the 
villous membrane increaſed by folds, the in- 
credible number of cxbaling or abtorbing veſ- 
ſels, the flow courſe of what remains through 
the large inteſtines, and the great quantity of 
the inteitinal juice, poured into the alimen tary 
mals, do all of them concur, in the ſmall in- 
teſtine, abundantly to periorm what is required 
in the emulſions of the food for our healthy 
juices, and for their ab {OI ption into the lacteals 
and the meſenteric veins; allo for abſterſion 
of viſcuities from the inteſtine, for the avoid- 
ing adheſions and coagulations, and for the 
ſubduinga ny venomons Or ftro ong quality in many 
juices, which, being dircelly mixed with the 
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blood, inſtantly kill, but are thus ſent in by the 
mouth without damage. Hence, in general, 
the inteſtines are long in animals, that feed 
upon any hard diet, but ſhorter in carnivorous 
ones, and ſhorteſt in all thoſe that live upon 
Juices; and, even in man, an uncommon ſhort— 
zes of the inteſtines has been known to be at- 
tended with hungrynets, and a flux, or a diſ- 
charge of fœtid and fluid ſæces. 
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F. 719. II E chyle is a white olly juice, 
D extracted from the aliments 


(8. 517.), which is afterwards pourcd into the 
blood. That its pri: cis al compoſition is of 
water and oil, ſcems evident, from the ſweet- 
neſs of its taſte, from the whitneſs of its co- 
our, and from its bpontancous aceſcent nature; 
in all which it reſembles an emulſion. It 
eems to be compoſed of a vegetable farina, 
With animal lym}: 11 and oil; once, with a 
little altcration, it changes into milk. But af- 
ter wards it Leeds more maniicitiy ines; 
ince the pellucid ſcrum it contains, either by 
exhaling the watry part, or by applying an in- 
tenſe heat. coagulates into a kind of hard 
jelly, lets fir than an egg. 

F. 729, That the chyle is abſorbed into the 
lactcal vellels, by the > achering vious coat, has 
becna! Jong tin c Knowen, by Cxp riments of inject- 
ng tinctut red 3 8, which read ily deſcribe the 
lame Cour! e; ana irom ihe white liquor of the 
lacteals, BS cs from blood-veſlcls, with the ve- 
nal natur e of them. Put late experiments have 
taught us th 8, in a much better manner, The 
chy le is abfor hal by a ſinall cpening in the ex- 
tre mity of 8 of the villi, by th 2 fame fore 
Which is common to all capillary tubes, by 
Which it is taken up into the cavity of the ab- 
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ſorbing duct, at the time when the inteſtine is 
relaxed; but the veſicle, by which te abſorb- 
ing duct begins in the inteſtine, being arefied 
by the ſuccceding conſtriction of the mi. lar 
fibres in the periſtaltic motion, urges the con- 
tents further on into the duct, which begins to 
appar within the fecond cellul ar ſtratum. s 
there is a two-fold ſtratum ot ti ſe ablorhi: 
veſſels, one anterior, the other poicerior, as we 
obſerved before of the blood-veſie!s (34-206 09 JN. 
From thence, uniting into a larger canal in 
firſt cellular ſtratum, the abſorbed liquor enters 
into the lacteal veſſels, which, in ee fol- 
low the courſe of the arteries, only looſe, and 
without circles or arches, but conjoined into 
an oblique ly angled net- work. I hey are fur- 
niſhed with valves, as ſoon as ever they are 
paſſed the inteſtine, like thoſe of the lympha- 
tics, joined together by pairs, of a ſemilunar 
Goure (F. 52. ), which admit the chyle, paſſing 
from the inteſtines, but prevent its return, and ſuſ- 
tain its weight. Through this whole courſe, 
the chyle is urged on by thi perittaltic motion 
of the inteſtines, as well as by the contractile 
force of the veſſels themſelves, which, even 
after death, is ſtrong enough to propel the 
chyle ; ; to which add, the coniiderable preſſure 
of the abdominal maſcles and other parts, de- 
termined by the valves. The greateſt num- 


ber of theſe lacteals ariſe from the fore- part of 


the ſmall inteſtine, below the meſocolon, ſome 
lrom the duodenum, and a ſew from the large 
inteſtines themſelves. 
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$. 721. But betwixt the plates of the me- 
ſentery, at the diviſions of the veſſels, are found 
an infinite number of ſmall conglobate glan- 
dulcs (F. 182.), but ſomewhat ſofter and more 
ſpungy, owing to a greater turgeſcence with 
cellu ar N alſo from the external mem- 
brane being lets hard than in other parts, and 
from their being painted with numberleſs ſimall 
blood-veſſecls. Into one of theſe glandules, en- 
ters a lacteal veſſel, where, ſubdividi ing into 
branches, it pours out the chyle into the cel- 
lular fabric of the gland; from thence again 
it is preſſed by the contraction of the veſſels, 
but more eſpecially that of the abdominal muſ- 
cles, by which the chymous cmultion, entering 
the lactcal veſſel, is drove on ſucceſſively to two 
or three other glands of the like kind, and 
paſſes by others, in the way, without entering 
into them. But that this is the true courſe of 
the chyle, by which it paſſes from the inte- 
ſtines to the meſenteric glands, appears from a 
| li gature by the veſſel, growing turgid betwixt the 
þ ſald ligature and the 8 and from {chir- 
1 rhobicks in the glands, by hich they are ren- 
dered more conſpicuous ; and from the nature 
of the valves themſelves hindering any re— 
| turn back to the inteſtines. 
$. 722, What alteration the chyle under- 
goes within the cellular fabric of theſe glands, 
is not yet ſufficiently known; but it appears, 
in general, that ſome thin liquor diſtils from 
the- arteries in this part, ſerving to dilute the 
y chyle, into which it is poured. For it is ob- 
; ſerved, that aiter the chyle has ſurmounted all 
| the 
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the glands, it appears more watry; and thin 
liquors, injected through the arterics, paſs out 
into the cellular fabric of the glands, and mix 
with the chyle. 

F. 723. From the laſt glandules, which are 
collected together in the center of the meſen- 
tery, the lacteal veſſels go out very large, and 
few, to the number of four, five, or more, 
which aſcend together with the meſenteric ar- 
tery, and intermix with the lymphatic plexus, 
that aſcends from all the lower parts of the 
body, creeps over the renal vein, and then goes, 
with this and the hepatics, behind the aorta, to 
the lumbal glandules. Here the lymphatics 
take a variable courſe, but moſt frequently 
terminate in a vehicle of conftderable breadth, at 
the ſide of the aorta, betwixt that and the right 
appendix of the diaphragm ; there it uſually 
appcars ſomewhat turgid, two or more inches 
long, and often aſcends above the diaphragm 
into the thorax, conical both above and below; 
tis called the receptacle of the chyle, in which 
the gelatinous lymph of the lower limbs, and 
of the abdominal viſcera, mixes with the chyle, 
and dilutes its white colour. But there are ſome 
inſtances, where there are only two or three 
ſmall, and ſomewhat angular ducts, inſtead of 
this receptacle or ciſtern of the chyle ; which, 
ho vever, generally ſpeaking, is to be found in 
molt ſubjects, and ſuffers a conſiderable alter- 
nate preſſure from the diaphragm and aorta, 
ly which the chyle is moved faſter through it, 
in proportion, as the light of the ciſtern is 


Q 2 greater 
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greater than that of the thoracic duct, into 
which it empties itſelf. 

$. 724. The thoracic duct, as it is called from 
its courſe, is generally ſingle, or, if it be double 
for ſome part of its courſe, it ſoon after unites 
into one again, which goes behind the pleura, 
betwixt the vena azvgos and the aorta ; and, 
alcending 1 in an inflected courſe, it receives, in 
its way, the lymphatic veſſels of the ſtomach, 
ce{ophagus, and lungs, and paſſes through the 
dorſal glands, of which there are many incum- 
bent on and about it, It is, in general, cy- 
lindrical, and often forms inſulations, by ſplit- 
ing or dividing into two or more; after 
which it unites into one again, more eſpecially in 
its upper part. It has few valves, and thoſe not 
very conſpicuous. About the fiſth vertebra of 
the back, it generally croſſes behind the œſo- 
pliagus, and then aſcends along the right ſide 
of the thorax, behind the ſubclavian blood- 
veſſels, till it has arrived near the fixth verte- 
bra of the neck. 

F. 725. There, bending down, it often divides 
into two, and each deſcending branch dilates into 
a fort of veſicle that enters, either with di- 
ſtinct or united openings, into the juncture of 
the ſubclavian and jugular vein internally, by 
an oblique courſe from the upper, poſterior, 
and lateral part downward towards the left, 
and forward, going either with one or with 
two branches under the ſubclavian, on the outer 
ſide of its juncture with the jugular. It has 
no true valve placed before it; but excludes the 
entrance of the blood, only by the panes 

cular 
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cular weight of its contents. But the oblique 
inſertion of it repreſents a ſort of wrinkle. It 
is rarely otherwiſe diſpoſed, and more rarely ſplit 
into two, length-wiſe, for diſtinct inſertions into 
the ſubclavian; and yet more rarely apt to ſend 
off a branch into the vena azygos. Near its 
inſertion it receives the opening of a large 
lymphatic veſſel, tranſverſely from the arm, and 
another deſcending from the head, in one or 
more trunks. 

$. 726. The chyle, mixed with the blood, 
does not immediately change its nature; as we 
learn from the milk, which is afterwards made 
of it. But after five, or more hours have 
paſſcd from th meal, almoſt to the twelfth 
hour, N all which pace, a woman will 
| afford Ik; after it has circulated near 80, oo 
Hine think the body, fomented with heat, and 
mixed vw th a variety of animal juices, it 1s, at 
length, ſo changed, that a part of it is depo- 
ſited into the cellular ſubſtance, under the de- 
nomination of fat; a part of it is again con- 
fgorcd into the red blood-globules($. 105 )J; ano- 
ther part, that is of a mucous or gelatinous nature 
changes into ſerum; and the watry parts go 
off, in ſome Wenn by urine, in ſome mea-— 
ſure exhaled by perſpiration, while a ſmall part 
is retained in the habit, to dilute the blood. 
Nor is it any thing uncommon for a pellucid 
lymphatic liquor to fill the lacteals, in a dying 
animal, inſtead of chyle; or for ſome of them 
to appear milky in one part of the meſentery, 
and limpid or pellucid 1 in another: ſince, both 
as to their fabric and uſe, they alſo agree to anſwer 
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the end of lymphatics. There are not, there- 
fore, two kinds of veſſels from the inteſtines ; 
one to carry the chyle only, and another pecu- 
larly for the conveyance of lymph. 

F. 727. After the digeſtion has been com- 
pleated ſome time, the lacteal veſſels abſorb 
pellucid watry juices from the inteſtines, 
whence they appear themſelves diaphanous; 
but the thoracic duct is more eſpecially a Iym- 
phatic of the largeſt order, conveying all the 
lymph of the abdomen, lower extremities, and 


moſt parts of the body to the blood (F. 51.) 
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HAT remains, after the chyle 
has been abſtracted, conſiſts of 
ſome portion of the bile and inteſtinal mucus, 
but both depraved in their nature; ſome part 
of the human mucilages, moſt of the earthy 
parts that were lodged in the food, and all 
thoſe parts, which, by their OY, were 
rejected by the abſorbing mouths of the lac- 
teals (F. 717.), with all the ſolid fibres and 
membranes, whoſe coheſion was too great to 
be overcome by the maceration and periſtaltic 
motion in the inteſtines. 

§. 729. All theſe remains paſs from the ex- 
tremity of the ilium into the cæcum, in which 
they are collected and ſtagnate; namely, the 
extremity of the ſmall inteſtine, called the 
ilium, applies itſclf obliquely, in ſuch a man- 
ner, to the right ſide of the colon, reſting upon 
the right ilium and its muſcle, that in gene- 
ral, is aſcends in a curve, but more in its lower 
fide, and leſs in its upper, which is almoſt 
tranſverſe. But finally, the nervous and vil- 
lous parts of the ilium are fo extended, be- 
twixt the ceparting fidres of the muſcular and 
nervous coat of the colon, as to hang pendu- 
lous within the cavity of this large enn 
ml a double eminent wrinkle or ſoft fold, 

ompoſcd of the villous and nervous coat of 


the 


§. 728. 
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the thick inteſtine, and of the ſmall inteſtine 
likewiſe, joined together by a good deal of the 
cellular iubſtance. The upper tranſverſe fold 
1s ſhorter as the lower 1s >roader and more aſ- 
ane being conjoined together by a ſmall 
>dudtion of the 82 kind, more eſpecially 
in the right ſide, adjacent to them. Betwixt 
theſe two folds, the mouth of the ilium opens, 
lihe a tranſ{yerle flit. But when this inteſtine is 
in flated and dried, the ſtructure of it changes very 
much, ieprfeating theſe part, to 13s, under the 
foure of membranes and hard valves. After 
the cellular plate has been entirely removed 
from them, the ilium comes clean out from 
the colon, and the valvular appearance is no 
more to be Ten ; but if a large part of it 
only he drawn Cat, leaving a ſm: al portion in- 
{5:2 bei: 5 it embles a ſphincter. 

C. 530. Below the entrance of the ilium, at 
the dutance of tome inches, the great inteſtine 
evicends and forms a blind or impervious ex- 
tremity, called the cœcum, reſting upon the 

n. rom the lower part of this, towards 
t Ide, extends a _ worm-!1ke pro- 
ce. in atvits of conſiderable length, like a 
"Dgiy extended conc or little inteſtine, v. Holly 
incurvated, ſometimes downward, and ful of 
{mall n. cous glands, which pour out a gelacy 
runcilage : the feces ; but, in the fœtus, the 
c ii feif is extended into a conical appen- 
dz. But the „eight of the fuperincurbent 
fees, deprefiing the ſpace on the right fide of 
tie apf 2 is the cauſe of its gradually re- 
ceding irom the extremity of the colon. When, 

there 
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therefore, the remains of the alimentary maſs 
are ſent from the ilium into the colon, they fall 
by their weight firſt into the cavity of the 
cæcum, or impervious bag-like appendix; here, 
by ſtagnating, and the warmth of the parts, 
they begin to putrity, according to their par- 
ticular nature; and thus is introduced the fœtid 
ſmell, obſervable in the excrements. 

8 731. The colon is an inteſtine altogether 
continuous, as one and the ſame with the 
former cæcum; namely, the largeit of the 
great inteſtines, and by much the ſtrongeſt: 
beginning upon the ilium (F. 729. ). it aſcends 
over the right kidney, and lies untier the liver, 
with an angle in the right hypochondrium; 
being connected to the viſcera, on each 
ſide, by the peritoneum. From thence it 
paſtes under the liver and ſtomach, for the moſt 
part, tranſverſely to the ſpleen, under which 
it is bent in ſuch a manner, as often to form 
an angle with itſelf; from Whence it deſcends 
deeply under the left ribs ($. C60.). From 
thence again, continuing its deſcent to the left 
ilium, it forms a large flexure inwardly to the 
pelvis ( 041.); from which flexure it is con- 
tinued, in its lower part, through the pelvis, 
under the denomination of rectum. 

F. 732. The ſtructure of the colon is in ge- 
neral the ſame with that of the ſmall inteſtines, 
but it has ſeveral things peculiarly differing 


from them: and firſt, the longitudina! fibres 


are collected together into three bundles or 
tapes, commonly called ligaments, Which run 
through the whole extent of the inteſtine ; and 
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of theſe one lies naked, the other is covered by 
the omentum; and the third is contained 
in the inefpeoon. Thete ligaments, which ad- 
here firſt to the dilatation of the vermiform ap- 
pendix, being much ſhorter than the inteſtine, 
the latter is by their coheſion drawn together, 
ſo as to form its membranes into protuberant 
wrinkles in the parts which lie betwixt the li- 
gaments; more eſpecially at the meſocolon is 
ſeated the firſt cellular ſtratum, repleniſhed with 
fat. There are often only two ligaments in the 
extremity of the colon, where the two leſſer 
join into one. 

§. 733. Again, the nervous coat, and third 
cellular ſtratum, with the villous tunic of the 
colon, are extended into much larger wrinkles, 
in the parts betwixt the ligament, often pro- 
jecting in a three- * rank, ſuſtained by the 


ligaments, that they may be able to reſiſt and 
ſupport any ſhock or = 8 8 from the motion 
of the faces. In the be nes of the colon, 
they obſerve their three-fold order, exactly 


enough, at regular di. 3 ; but in their pro- 
greis, * vary more by degrees, being leſs, 
{ometins dc ,uble, often folir ary, ſmall and large 
intermixed, or none at all. Where the liga- 
ments which contract the colon diſappear, theſe 
valves almoſt diſappear entirely. Laſtly, the 
vilious coat 15 thinner, without villi, but porous 
and wrinkled, furniſhed as well with large pe- 
Cultar pores of its own, leading to round ſolicles 
or cells, which are ſolita ary, as well as innu— 
merabic fimati pores, leading to lnailer follicles, 
both which tupply a great quantiqy 01 nnicus. 


§. 734. 
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§. 734. The blood veſſels of the large in- 
teſtines, from the meſenterics, are of two kinds. 
Firſt, the middle colic artery ariſes from the 
large meſenteric trunk, as that deſcends behind 
the tranſverſe meſocdlom, where it ariſes up with 
one, two, and ſometimes three branches, go- 
ing to the right fide with the ilio colic, and to 
the left, where, with the lower meſenteric, it 
meets it in a very large arch, winch makes the 
molt conſiderable arterial inoſculation in the 
whole body. Again, under the meſocolon, 
from the ſame lurge metenteric artery, ariſes a 
conliderable branch that goes directly to the 
fold of the ilium with the colon, and upward 
to the right colon; but to the left it runs toge- 
ther with the meſenteric, out of the middle of 
which it gives a branch that runs along the 
worm-like appendix of the metocolon, and ter- 
minates itſelf in both the anterior and poſterior 
fold, by which the ilium is inſerted into the 
colon. Laſtly, the lower meſenteric, ariſing by 
its proper trunk from the aorta, betwixt its bi- 
furcation and the renal arteries, goes to the 
left colon: above, it runs by a large arch, toge- 
ther with the middle colic, and being bent 
downward in three or four trunks, it ſpreads 


over the flexure of the colon, and deſcends 


even into the rectum. Finally, the lower me- 
ſenteric, goes out by a proper trunk from the 
aorta, betwixt its bifurcation, above the os ſa- 
crum and the renal arteries, Gece It is diſtri- 
buted to the left colon; but it runs up by a large 
arch with the middle colic, and bending down in 
three or four trunks, ſpreads over the iliac tiexure 
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of the colon, and deſcends even into the rectum. 
Here the rectum receives various branches from 
the middle hemorrhoidal, ariſing from the laſt 
trunk of the hypogaſtries, and conjoined with 
the former. The uitimate arteries are from the 
ſame trunk, but diſtributed without the pelvis. 
We negle& here the ſmaller colics, ariſing from 
the ſpermatics, intercoſtal, omental, capſulary, 
and lumbal arteries. The veins, taking the ſame 
courſe with the arteries, run together into the 
gaſtrocolic, and the hemorrhoidal, which laſt 
is either internal, middle, or external. 

$. 735. The diviſion of the veſſels to the 
large inteſtines, differs from that of the ſmall 
inteſtines. The arches the trunks ſend off 
are neither ſo frequent nor ſo often ſub- 
divided; th:y run further entire upon the 
inteſtinal tube, accompanied with fewer glands, 
and their branches are diſtributed not ſo much 
like trees, and form fewer net- works in the cellu- 
lar ſubſtance; but they diſtil an exhaling moiſture 
into the cavity of the inteſtines, as the veins 
likewiſe abſorb a thin fœtid vapour from the 
22 5 

§. 736. But there are alſo ymphatic veſſels, 

ariling from the WIe dle tract of the colon ad 
1 which conjoin with thoſe of the loins. 
Wi. are not n examples of the chyle en- 
tering thele Iymphoty 23 from the colon, inſtead 
of lymph, which is an argument that they are 
of 3 tarther uſe in this part, by conveying 
nouriſhmant to the blood. From hence is the 
eilicacy Of nouriſhing gly ters, and thoſe uſed in 
fevers, 
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fevers, which paſs by theſe into the blood, 
often very readily, i 

§. 737. The nerves of the large inteſtines are 
from the plexus, compoſed by the deſcending 
branches of each renal plexus, and others ariſing 
from the intercoſtal trunk of the thorax and 
loins, with others produced from the large me- 
ſenteric plexus. Thele nerves accompany the 
lower meſenteric artery, and paſs with them to 
the colon. The lowermoſt nerves ariſe from 
the left colic plexus, before mentioned, from 
whence they go to the rectum, within the pel- 
vis; others are from the lower intercoſtals, and 
the nerves of the ſacrum, which terminate like- 
wiſe in the rectum. Theſe nerves are of the 
ſmaller kind, which renders the inteſtine leſs 
ſenſible, that it might better ſuſtain the preſſure 
of the hard and acrid fæces. 

8. 738. The inteſtinal feces, therefore, re- 
tained in the blind beginning of the colon or 
large inteſtine (F. 729.), there grow dry by the 
abſorption of moiſt vapours, ſo as to be ca- 

able of receiving a figure from the round con- 
tracted parts of the colon, by which being ſuſ- 
tained as on a ſtair-caſe, they aſcend from the 
bottom of the cæcum, elevated by the long li- 
gaments, which end in the worm-like appen- 
dix. And here we are more caſily capable of 
perceiving the manner, in which the fæces are 
propelled, by the muſcular contractions of the 
round fibres, whoſe contractions are leſs con- 
ſpicuous in the ſmall inteſtines. The longitu- 
dinal fibres of the inteſtine, being attached to the 
cont acted parts as fixed points, draw up and 
2 dilate 
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dilate the lower parts of the inteſtine ; then the 
next parts of the inteſtine, to which the faces 
are brought, being irritated and contracted in 
like manner, are immediately after drawn toge- 
ther by the round and long fibres, by a ſucceſſive 
repetition of which the ſæces hniſh their courſe 
entirely, through the whole large inteſtine : for 
wounds in mankind, and the comparative ana- 
tomy of brute animals, demonſtrate this periſtal- 
tic motion of the inteſtines to the eye, which 
is allo confirmed by the antiperiſtaltic motion, 
and its conſequences or appearances, by which 
the matter of glytters is returned up through the 
mouth. But theſe proper actions of the in- 
tettines themſelves, may be in a good meaſure 
promoted by a contraction of the muſcles of 
the abdomen. 
§. 7:9. While the groſs or thick faces of 
the inteſtines aſcend by the folds (F. 729.) 
or valve of the ilium; the weight of them depreſs 
the lower fold to the left fide, which draws 
back the ligament common to each valve, in 
ſuch a manner as to compreſs and exactly cloſe 
or ſhut the upper fold downward, that nothing 
may return back into the ilium, which might 
caſily happen in a fluid ſtate of the faces, if 
this port was not jo accurately ſhut up. From 
thence they continue to move flowly forward, 
more ary, conſiſ tent, and figured by the ſame 
cauſes (F. 730 ) through the whole tract and 
repeated flexures of the colon, which is fome- 
times of 75 or ſeven feet in length. ſo as to 
retain the faces a ſpace of time {ſufficient to 
give no interruption to the affairs of human 
lite ; 
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life; which time is leſs in proportion than 
twenty four hours, as the ſmall inteſtines re- 
tain their contents a ſhorter interval of the ſame 
ſpace. 

$. 740. At length the figured excrement falls 
into the reclum, which is inflected firft a little 
downward, and then forward, of a broad de- 
preſſed figure, at firſt deſcending contiguous to, 
and afterwards tpread under the bladder, or va- 
gina, but connected more with the former than 
the latter. Here, for a great while, and often 
to a great quantity, the fx ces are collected to- 
gether, in a part which is looſe, or openly ſur- 
rounded with ſoft viſcera and muſcles, with a 
cood deal of fat. 
F. 741. The ſtructure of the rectum differs 
very much from that of the other inteſtines. 

The external membrane or peritonæum is on! 
ſpread before it, while behind it is ſupported by 
a broad ſtratum of the cellular ſubſtance, re- 
pleniſhed with fat, and many conglobate glan- 
dules, conneCting this inteſtine ail the way to 
the os ſacrum. The muſcular fibres, in this 
inteſtine are much ſtronger and more nume— 
rous, more eſpecially the longitudinal ones, than 
in the other inteſtines; being CO; _ ſed of the 
three ligaments of the colon, exp and ed and ſe- 
parated, firſt over the anterior tace, and then 
over the whole inteſtine; which they dilate 
againſt the advancing feces, and Gravy back the 
inteſtine, after it has excluded them. But the 
tranſverſe fibres are alſo ſtrong, and the laſt of 
them are oral, forming a protuberant ring, 
nich 
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which is the internal ſphincter itſelf, by which 
the opening of the anus is cloſed. 

$. 742. Moreover, the villous tunic, ex- 
tremely full of pores, of a tender ſubſtance, and 
rough ſurface, full of reticulated ſoft protube- 
rances and wrinkles, has likewiſe ſome ſinuſes, 
Namely, that part of the inteſtine which is next 
to the ſkin or outward opening, forms a white 
firm circle like a valve, into which deſcend the 
longitudinal folds, but incurvated and approach- 
ing one to another in the circle itſelf. Betwixt 
thoſe folds, are intercepted finus's, hollow up- 
wards, and of a preater depth towards the lower 
extremity of the inteſtine, Into the cavity of 
theſe open the mouths of the large mucus 
landules ; while the margin of the anus itſelf 
1s defended by ſebaceous glandules, that it might 

not be excoriated with the harder acrid fæces. 
8. 743. There are alſo proper muſcles which 
govern the anus. Of thele the outermolt is the 
ſplincter, which is broad and fleſhy, conſiſting 
of two plates of half-eliptic fibres, which croſs 
each other towards the coccyx, and towards the 
genital parts. To the former of which, the 
fleſhy bundles degenerating into a callous fabric, 
deſcend, and are inferted into the coccyx : but 
forward, they are firmly attached by denſe por- 
tions of the fame kind, into the ſkin of the pe- 
rinæum; but by three ſtronger portions in the 
dh middle, and two in the fides, they are inſerted 
ö . into the bulb of the urethra, whole lateral parts 
1 they ſurround, betwixt the ſphincter and levator. 
The fibres, therefore, of the ſphincter, placed 
betwixt the anterior and poſterior face of the 
rectum, 
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rectum, aſcending in a direct courſe, cloſe the 
opening of the anus, which they ſurround. 
With the internal ſphinQer, the external one 
is conjoined by fleſhy portions, that they may 
co-operate together. The conſtriction of them is 
not perpetual | but voluntary : for the anus ſeems 
to cloſe itfelf naturally, if the ſmallneſs of 
its opening be compared with the e ee of 
the inteſtine above, and with the correſponding 
wrinkles (F. 741. ), aided by the e, of the 
tranſverſe fibres of the internal ſphincter, and 
the incumbent bladder. 
§. 744. But there is another office belonging 

to the levators, which are broad complicated 
muſcles; they deſcend broadly from betwixt 
the oppoſite protuberances of the offa iſchia, 

laced under the rectum and bladder; and ſerve 
to ſuſtain the rectum on each ſide, and prevent it 
from ſubſiding, or from an unſightly everſion. 
Moreover the ſame fibres of the levator, de- 
clining broadly from each other, in the nature 
of a ſphincter, to which they join, ſerve to di- 
late its orbicular fibres, and open the anus; but at 
the ſame time they both elevate and ſuſtain the 
inteſtine from prolapling downward, by the 
preſſure of the hard feces. They ariſe, as Is 
well known, from the ſpine of the bien and 
ſynchondroſis of the oſſa pubis, terminated by 
the margin of the great foramen of the pubis, 
and that part of the iſchium, which is 
above the tubercle. Finally, they meet toge- 
ther in one above the coccyx, into which they 
are Inſerted by numerous fibres, 
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F. 745. Therefore, whenever the fæces are 
collected to ſome quantity, within the rectum, 
ſo as to be troubleſome, by their weight, irrita- 
tion, or acrimony, they excite an uneaſineſs thro' 
the adjacent viſcera, and are then urged down- 
ward, by a voluntary preſſure through the ſtraits 
of the collapſed inteſtine (F. 743.) by the force 
of the incumbent diaphragm; for by this the viſ- 
cera of the abdomen, which 1s always full, are 
determined downward, through the inner rim 
of the pelvis, ſo as to urge upon the contents of 
the leſs reſiſting bladder and rectum. When 
the reſiſtance of the anus 1s thus overcome, the 
compreſſing forces of the diaphragm abate, and 
the fæces continue to diſcharge from the body, 
urged only by the periſtaltic motion itſelf of 
the inteſtine. After the faces are expelled, the 
inteſtine is drawn back or up into the body, by 
its longitudinal fibres; after which the opening 
of the anus itſelf is cloſely contracted by the two 
proper ſphincters, as at firſt, 


LECTURE XXXI. 
Of the Kidneys, Bladder, and Urine. 


F. 746, THE chyle (8. 719. ) which 1 is taken 
into the blood, contains a good 
deal of water; the proportion of which would be 
too great in the veſſels, ſo as to paſs into the cel- 
Jular ſubſtance, if it was not expelled again from 
the body. Therefore a part of this is exhaled 
through the ſkin (F. 438.) ; and another part, 
as large, or often more than the former, diſtils 
through the kidneys to the bladder, from 
een it is expelled out of the body. 
§. 747. Theſe kidneys are two viſccra, placed 
on each fide the ſpine of the back, behind the 
peritonzum, incumbent upon the diaphragm, 
and upon the pſoas and quadratus mulcles of the 
loins; but in ſuch a manner, that the right kid- 
ney is commonly placed lower and more back- 
ward than the left. Before the right kidney 
is placed the liver, upon its upper part ($. 670. ), 
and then the colon covers the reſt of its anterior 
face; and the left kidney is alſo covered by the 
ipleen, ſtomach, part of the pancreas and the 
colon. They are tied by ligaments or redupli- 
cations, formed of the peritonæum to the colon, 
_ duodenum, liver and ſpleen. Their figure is 
externally convex, with a ſemielliptic deficien cy 
in their inner ſide; latcraily they are flat or de- 
preſſed, inwardly hollow, uncqually divided in- 


to one upper, or longer and thicker plain, and a 
8 lower, 
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lower, flenderer extremity. They are firmly 
inveſted by a ſtrong external membrane, which 
is denſe, and adheres very cloſely. Betwixt 
that membrane and the peritonzum of the loins, 
there 1s always wan agen a conſiderable quan- 
tity of fat, by which the whole ſurface of the 
kidney is ſurrounded on all fides, as with a 
ſhell, 

8. 748. The blood-veſſels of the kidneys are 
very large, as well the arteries, which together 
exceed the meſenteric, as the veins. And firſt, 
the renal arteries paſs out from the aorta under 
that of the meſentery, not always in the ſame 
manner, yet ſo that the left is commonly ſhorter 
than the right, and each of them, frequently in 
two, three, or four diſtinct trunks. From 
thoſe trunks ariſe the renal arteries of the lower 
ſort, with the adipoſe ones belonging to the fat 
cortex, or capſule of the kidney (F. 747.) ; and 
not unfrequently they give origin to the ſper- 
matics. The ſmaller branches which they re- 
ceive, are from the ſpermatics, and arteries of 
the loins, which ſupply them with fat. 

F. 749, "The renal veins are very large, more 
eſpecially the leſt, and more inconſtant in their 
courſe than the arteries; for the right is often 
without a branch, ſhort and concealed, while 
the left always generates the ſpermatic and cap- 
ſular vein of the ſame ſide, and almoſt con- 
ſtantly receives the laſt branch of the vena azy- 
gos; and being of a conſiderable breadth, it 
extends a long way tranſverſely before the aorta, 
with the duodenum incumbent upon it. Both 
the arteries and veins of the kidneys ariſe from 
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the great trunks laterally, a little deſcending in 
an obtuſe angle; and divide themſelves into many 
branches, a little before they enter the kidney, 
That the paſſage of the blood through the renal 
arteries into the veins 1s very expeditious, readily 
appears, from the eaſy courſe that is afforded to 
water, wax, or even air injected. There are 
lymphatic veins conſiderably large, found about 
the renal blood-veſſels, which give origin to 
the ciſtern of the chyle, or roots of the thoracic 
duct (F. 723.), which are ſaid to receive the 
diſperſed branches that are ſpread under the cel- 
lular coat of the kidney. 

§. 750. The nerves of the kidneys are ſmall, 
but numerous; ariſing from a conſiderable plex- 
us, communicating on each fide by ganglions or 
knots, which are generated by the branches of 


the great ſemilunar ganglion, conjoined with 


others from the intercoſtal trunk, creeping along 
from the thorax itſelf; they enter the kidney, 
together with the artery, and ſend off the 
middle meſenteric (F. 737.) and likewiſe the 
ſpermatic nerves. As theſe nerves are ſmall, 
they afford but a moderate degree of ſenſibility 
to the kidney ; and as they winde about the re- 
nal artery, like a plexus, we may thence un- 
derſtand how patlions of the mind ſuddenly in- 
creaſe the renal diſcharge to an exceſſive quan- 
tity; ſo that the urine, which was before thick, 
and little in quantity, is by a nervous ſpaſm ex- 
pelled, cf a watery conſiſtance, and in exceſſive 
great quantities, 

8. 751. Upon the top of each kidney is ſeated 
tae renal capſule or glandule, of the conglome- 
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rate kind, triangular, and connected by each of 
its ſides to the liver, ſpleen, pancreas, diaphragm, 
and kidney; inwardly it is hollow, parted by a 
ſort of ſeparable ventricle, full of a liquor of a 
yellowiſh red colour, and of a fluid conſiſtence, 
almoſt like blood; and in the fœtus, the bulk 
of this gland exceeds that of the kidney itſelf, 
but does not afterwards grow larger in the adult. 
The arteries of theſe capſules are many, chiefly 
of three kinds; the uppermoſt from the phre- 


nics, the middle one from the aorta, and the 


lower ones from the renals ; but the veins are 


only a large one on each fide, that of the right 
to the cava, and the left to the renal vein of the 
fame ide. The ſaid vein creeps almoſt naked, 
in branches, through the tender ventricle, in a 
ſalcus, dividing the capſale. The uſes of this 
gland are as yet unknown; although we are led 
to believe, from the ftaation. that it is ſubſer- 
vient to the kidney, and of greater uſe to the 
fetus; ſince it is conſtantly found near the kid- 
neys, and in ſo many different animals. The 
fabric of it approaches very near to that of the 
thymus ; but it has no viſible excretory duct, 
nor does it diſcharge any juice, by viſible pores, 
into the vein. 

F. 752. The internal fabric of the kidney is 
ſim! ole enough, and ſufficiently known. The 
blood- veſſels having entered the interval, be- 
twixt the upper and lower ſtratum of the kid- 
ney, tpread into its tubltance, ſurrounded with 
the cellular web, and divide into branches be- 
twixt thoſe of the pelvis; beyond this they 
£0 out to the cortex, and frequent y form inoſ- 


culations, 
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culations, in going betwixt every two branches 
of the pelvis, whence their circics are extended 
round the papille. From thence outward they 
are continued into and amongſt the papillæ, by 
innumerable ſmall tendriles, which lead towards 
the external ſurface of the kidney (and ſome- 
times, paſſing through the proper coat of the 
kidney itſelf, enter into its adipoſe covering) 
where being changed into minute ſerpentine 
curls, reflected again towards the trunk of the 
artery, from whence they roſe; thus they form a 
boundary to the kidney, and are then gradually 
ſtretched out into direct flender ducts or tubes, 
which viſibly receive and depoſit the urinc from 
the artery, The ſecretion which is made from 
this artery, may be imitated without difficulty; 
by an injection with wax, water, or air; which 
will paſs from the atteries of the kidney into the 
ureters. But ſuch experiments do not ſucceed, 
in parts that have ſmail glandules interpoſed, 
betwixt their ultimate arteries and incipient veins, 
Betwixt theſe ſmall uriniferous ducts or tubes 
run many parallel arteries. 
$. 753- Thoſe uriniferous ducts gradually con- 
verging towards the middle of the kidney, are 
collected together in ſmall bundles, Which near 
the cavity of the kidney, form round papillæ, 
with their convexity full of pores; namely, 
the ultimate diſtilling orifices of the ducts, whic! 
ſecrete and depolit the urine iuto the pelvis, 
The number of theſe paville is not altogether 
certain, but there are thirteen or more of them; 
and theſe were in the fetus fo diſtinct, that the 
kidney then appcared to conſiſt of ſo man y 
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diſtinct or ſmaller kidneys, as there are of theſe 
papillæ. connected together by a looſe cellular 
m-mirane, betwixt each renal portion; and 
furiithed every one with its proper cortex of ſer- 
pentine veſſels, from whence proceed the uri- 
niſerous ducts, aſſembled together in a direct 
bundle. But in adults, the cellular ſubſtance 
being condenſed, unites the renal portions and 
their papilla into one even Kidney ; however, 
it again almolt recovers the condition which it 
had in the foetus, if the intervening cellular 
plates are reiaxed by often injecting "of water. 
The kidney is allo remarkably larger in the 
foetus than in the adult. 

$8. 754. Round the protuberant ſurface of 
the ſud papiliz, is extended a looſe membra- 
nous covering, in ſuch a manner, diſtinct from 
the papillae itſelf, as to form a larger ſpace, like 
a tube or tunnel, for receiving the papillæ into 
its cavity, projecting - down from its upper mar- 
gin, to which the tube adheres. Two or three 
of theſe tubes meet together in one, and with 

others of the fame kind: they at laſt form by that 
union three hoilow trunks, which again unite 
and open, but without the kidney, into one co- 
nical 8 called the pelvis. 

8. 73 he blood of the renal artery 
being Fry fluid than that of the brain, and 
probably ſtored with more water, brought by 
the ſerpentine circles of the arterics, depoſits 
tie watery parts into thoſe rectilineal tubes of the 
papillæ; a great portion of which water con- 
tains Oils and ſalts, intermixed with earthy par- 
ticles, or ſuch other matters as are {mall enough 


to 
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to paſs through with it. But the ſmall diame- 
ter of each uriniferous duct itſelf, at its origin, 
and its firm reſiſtance, ſeem to exclude the milk 
or chyle, and the thick or oily and lymphatic 
parts of the blood, which are capable of har- 
dening by heat. Hence therefore it is, that 
the blood paſſes ſo eafily through the open uri- 
niferous tubes, whenever it is urged with an 
increaſed celerity ; ; or that by a morbid relaxa- 
tion, they tranſmit not only the oily parts of 
the blood, but even the milk and nutritious 
juices themſelves. The urine by fire or putre- 
faction ſoon changes into a volatile alcaline na- 
tare, intermixed with a fetid oil, partly em- 
pyrumatic, yellow, and volatile, and in part very 
tenacious, to be ſeparated ouly by the yon de- 
grees of fire, under the denomination. of phoſ- 
phorus ; and laſtly, it abounds more Korn carth 
than any other juice of the human body. | But 
there is alſo a conſiderable proportion of ſea- 
ſalt reliding * freth urine, from which it is 
even ſeparable, after a long putrefaction, in the 
making or phoſphorus; in which proceſs a 


very great part of the urine is changed into 


volatile alcali. Nor is the urine who.ly cefti= 
tute of a vicriolic acid, or ot leaſt one much a-kin 
to it; both in that tak from men, as well as 
in the ſtale of cattle. There is again, a fort of 
fulible, neutro-aicaleſcent ſalt, ſeparable in the 
urine, and caſily melting by heat. In fevers, 
the oily and ſaline parts of the urine are greatly 
augmented, together with acrimony; as we 
know by its increaled weight, colour, and 
tenacity.] 
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F. 756. The ureter being a continuation of 
the pelvis, carries on the urine received from 
the kidney, by preſſure from the incumbent viſ- 
cera, the contraction of the abdominal muſcles, 
with thoſe of the Joins, and the force of the 
circulation urging the blood behind the ſecern- 
cd fluid. Furſt, the ureter, covered by the pe- 
ritonæum and cellular membrane, has likewiſe 
a thin muſcular coat; a ſecond cellular one; a 
firm, W nervous Goat a third cellular one, 
lined with the innermoſt, which 1s of a ſmooth 

::<mbranous fabric, porous and glandular, in- 
ternally. Theſe tubes are of different diame- 
ters in different places. They deſcend over the 
ploas muſcles, cro's over the great iliac blood- 
veſſels into the pelvis, go behind the urinary 
bladder; and in tae conjunction of the deſcend- 
ing and tranſveric portions of the bladder, they 
enter obliquely, betwixt the muſcular fivres and 
nervous coat; and ſo again, betwixt the ner- 
vous and villous coat, through which laſt they 
open by an orifice obliquely cut oft; but they 
have no valves, neither at their opening in the 
bladder, nor in any part of their courſe, From 
their oblique in{ertion into the bladder, a protu- 
berant line is formed, by the greater thickneſ Ss of 
the nervous coat, which deſcends to the caput 
galliginis. 

$. 757. Nor does there ſeem to be any other 

vay for the urine to paſstirow ghthe bl AMET „than 
by the kidneys and ureters; for although it is cer- 
tain, that the ſtomach, I ke allo ere ranes, 
exhales a moiſture thro its coats „ and though it 
is not improbable, from experiments, that the 


bladder 


Of the Bladder. 251 
bladder alſo abſorbs ; and although the paſſage 


of mineral ſpaw waters, by urine, be extremely 
quick, yet it does not thence follow, that there 
mult be ways, difterent from that of the ure- 
ters, to convey the water from the food to the 
bladder. For the bladder is, on all ſides, ſepa- 
rated from the cavity of the abdomen by the 
peritoneum; nor 1s it very likcly, that the 
vapours, which either go out from the bladder, 
or which are derived towards it from other 
parts, can here find open pores through the 
periton&um ; nor do membranes imbibe much 
that have been macerated for any time, ſo as to 
ful their pores with humours; and a coreful at- 
tention to the manner, in which mineral wa- 
ters are diſcharged by urine, ſufficiently de- 
monſtrate, that there is no ſuch rapidity therein, 
as is commonly imagined ; but the ſtimulus of 
the cold water drank, does, like the external 
cold, applied to the ſkin, cauſe a concuſſion of 
the bladder and urinary parts, by which they 
are ſollicited to repeated diſcharges of the old 
urine, which was before in tlie body, and not 
immediately of that which was lalt drank. 
Again, the largeneſs of the renal veſſels de- 


monſtrates, that not much leſs than an eighth 


part of the blood ſent to the body 1s received 
at a time, and conſequently there are above 
1000 ounces of blood conveyed through the 
kidneys in an hour; whence it will appear, 

but a moderate allowance, tor 25 ounces of 
water to diſtil from that quantity of blood, 

driven thro' the kidneys in the tame time. Fi- 
nally, it is certain, that, both man and brute 


animals, 
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animals, periſh, if the ureters are cloſed up by 
a ligature; for we then obſerve alſo, that no 
urine can be found in the bladder, 

$. 758. The vrinary bladder is ſeated in the 
cavity or bowl of tne pelvis, which is an ap- 
pe ndix to the abdomen, ſurrounded on all ſides 
by bones; but laterally, and at the bottom, onl 
incloſed hy muſcics. It is obliquely ſituated, fo as 
to conere with the os pubis by a large portion 
of cellular ſubſtance, by which it is connected 
to the peritonzum from thence backward, and 
for a {mail part of 1's ſurface before; but be- 
hind, it 1s extended to a greater length over 
the bladder, deicending almoſt as far as the in- 
ſertions of the ureters; from whence it returns 
back again, either over the rectum or uterus, 
Behind the bladder, lies the rectum, the ſemi- 
nal veſicles, and proſtate gland, with the leva- 
t072< ani. In the fœtus, the bladder is very long, 
an ſomewhat conical, extending itſelf much 
above the oſſa pubis; but in the adult, it hardly 
ariſes above thoſe bones, even when inflated, 
becauſe, in them, the pelvis 1s much larger 
and deeper in proportion. 

F. 759. The figure of the bladder is, in ge- 
neral, oval, flatter before, more convex be- 
hind, terminated at bottom by a very obtuſe or 
flat head, that lies incumbent upon the rectum. 
Such is the figure of it in an adult man, but, 
in the fœtus, it is almoſt cylindrical, and in 
women, who have had many children, ſo 
much flattened laterally by preſſure, that it re- 
ſerables a ſort of triangular cone. This change 
of the figure of the bladder in an adult man, 


from 
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from that of the fœtus, ſeems to ariſe from the 
weight of the urine, gradually extending more 
the lower parts of the bladder, which are moſt 
preſſed; by which means the ſides are drawn 
together from above, ſo as to render it ſhorter 
and more concentrated, 

8. 760. The fabric of the bladder is much like 
that of all large membranous receptacles. The 
firſt membrane is cellular, in its fore part lax, 
and replenithed with fat; but backward it is 
thinner, where it unites with the rectum. Next 
to this, follows a muſcular coat, very difficult 
to deſcribe, conſiſting of pale contractile fibres, 
diſpoſed in various reticulated bundles, not con- 
tinued one to another, but interrupted with 
net-like ſpaces, in which the nervous coat lies 
uncovered. The principal ftratum of theſe is 
longitudinal, which, ariſing before from the 
proſtate, 1s frequently, though not always, ſo 
connected to the ſynchondroſis of the oſſa pu- 
bis, as ſeemingly to ariſe from thence ; thence, 
aſcending and growing broad, they ſpread to- 
wards the conical part upon the upper fide of 
the bladder, whole extremity they terminate ; 
here paſſing on, they deſcend over the poſterior 
ſurface, and grow there conſiderably broader, 
till, at length, they are finally terminated in 
the proſtate. Theſe muſt neceſſarily depreſs 
the bladder from before, and conſequently pro- 
pel the urine towards its bottom part. 

761. The remaining fibres are very diffi- 
cultly reduced to any order, They fill the 1n- 
tervals of the former by arifing from the proſtate 
backward, and, aſcending inflected, they form a 


tranſ- 
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tranſverſe ſtratum of ſome depth, both in the 
forward and back part of the bladder. Over 
theſe are ſpread others, irregularly wandering 
from the longitudinal ſtripe, which going for- 
ward are related to the tranſverſe; 

§. 762. Within the muſcular coat, is ſpread 
the ſecond cellular ſtratum, of a tender elegant 
fabric, that may be inflated, and ſofter than that 
obſerved in the inteſtines. Next follows the 
nervous coat, as a continuation of the ſkin, 
and reſembling the nervous coat of the ſto- 
mach; over this is ſpread a more obſcure 
villous coat, charged with mucus, and ver 
difficultly ſeparable from the former; but folded 
into various wrinkles, of an irregular or uncer- 
tain order. In the ſurface ot this laſt, the 
pores of the mucous cryptæ ſometimes appear 
conſpicuous, but not always, without dithculty, 
pouring out a viſcid ſoft glue. 

F. 703. The veſſels and nerves of the blad- 
der are, in common with thoſe which go to 
the genital parts, where we ſhall deſcribe them. 
They form principally a net-work in the firſt 
or outer cellular ſtratum, and then another, in 
the ſecond ſtratum of the ſame ſubſtance. The 
arteries exhale thro' the villous coat, as we learn; 
by experiment, from anatomical injections ; and 
the veins likewiſe abſorb again, to which is 
owing the greater conſiſtence and higher co- 
lour of the urine, by a long retention of it. Tt 
has an accurate ſenſation, ſo as to render all 
liquors injected, even water itſelf, ſomewhat 
painful; and is diſpoſed only to retain and be eaſy 
under the healthy urine. The lymphatic vel- 

{els, 
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ſels, in the outer cellular ſtratum, are eaſily de- 
monſtrated ; but their origin is from another 
part, probably from the adjacent rectum. 
$. 764. Into this bladder the urine conſtantly 
flows, in a continued thread, as we are aſſured, 
from experience, in morbid and uncommon 
caſes, in which the extremities of the ureters 
have appeared to the eye. By ſlaying ſome time 
in the bladder, and from the abſorption of the 
more watry part, the urine acquires an higher 
colour, becomes ſharper and reddith-coloured ; 
'till, at length, by its bulk and acrimony, irri- 
tating the ſenſible fabric of the bladder, it is 
thence expelled, firſt by the motion of the dia- 
phragm and abdominal muſcles, by which the 
inteſtines are urged againtt the bladder, in a 
perſon who is erect and ſtraining, whereby the 
urine makes itſelf a way through a narrow and 
impeded courſe; and again, in this action, the 
periſtaltic motion of the bladder itſelf, arifing 
from the contraction of its muſcular fabric 
($ 761.), has a conſiderable ſhare, Hence an 
1:churia follows from too great a dilatation of 
the bladder, by deſtroying tne tone or elaſticity 
of the muicular fibres. 
$. 765. From the anterior margin of the ob- 
tuſe or greater end of the bladder, called its 
bottom, goes out a flender canal with a {mall 
orifice, as a continuation of the bladder itſelt, 
under the denomination of the urethra; and 
in this, there js © maniicit continuation of the 
cuticle of the internal coat of the bladder, with 
its ſurrounding cellular ſubſtance, and more eſ- 
pecially a ſelid nervous coat, of which it is 
pi in- 
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principally made up. This canal goes out for- 
ward, varying both in its direction and diame- 
ter, and, in a living man, its courſe is rather 
a little upward, obuquely aſcending, betwixt the 
departing crura of the oſſa pubis; it afterwards 
aſcends againſt part of their ſymphyſis, and 
again, like an s, inclines downward ; but it is 
ſhorter, more open and direct in women. 

266. 'This canal of the urethra is firſt ſur- 
rounded, on all ſides, by the proſtate gland; 
from whence it goes out naked, for a ſmall 
ſpace, that is immediately continuous below, 
with the incipient bulb of the urethra, which 
likewiſe ſurrounds it on all ſides above; but the 
cavernous bodics of the penis chiefly cover it above 
and laterally, ſo as to form a +. POR groove 
for its reception, and add ſtrength or firmneſs 
to this otherwile lax tube. It begins wide from 
the bladder, and contracts itſelf conically in. 
the proſtate, from which, being at liberty, it 
becomes cylindrical, and enlarges at the firſt 
acceſſion of tlic bulb ; from thence it gocs on 
almoſt cylindrical, and again dilates elf a 
little before its termination. 

$. 767. This canal is governed by various 
muſcles, either proper to itſelf or belonging to 
the parts adjacent. And firſt, in women, there 
are manifeſtly fibres placed round the epreſs of 
the incipient urethra, which are moſtly tranſ- 
verſe, but ſome variouſly decuſlating each other, 
whoſe office, and ſupport in the vagina, mani- 
feſtly appear; namely, to depreſs the urcthra, 
like the ſphincter, about the opening of w bick 
they are diſpoſed, and, by this means, to cloſe 
It'S 
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its opening againſt the reſiſting contracted va- 
gina and ſphincter of the anus. In man there 
are tranſverſe fibres of the ſame kind, but form- 
ing an arch, that opens upward, they run into 
the conjunction of the bladder with the pro- 
ſtate, covering the longitudinal {tripe (F. 761.) 
and proſtate itſelf, near the bladder. 

d. 768. But likewiſe the levator of the anus 
ſeems to raiſe the urethra againſt the os pubis, 
ſo as to cloſe the opening of the bladder into 
it; and, in ourſelves living, we may perceive 
the accelerator conſtringed, together with the 
ſphincter, at the root of the penis, ſo as per- 
fectly to cloſe the opening of the urethra, and 
preſs back the urine, even while it is flowing ; 
whence there is no room to doubt, but this 
muſcle gives a moderate tightneſs for retaining 
the urine. 

§ 769. Theſe cauſes, with the weight of the 
urine, urging more upon the bottom of the 
bladder and againſt the rectum, rather than 
upon the opening of the urethra: which ariſes 
and aſcends higher up, occaſion the urine to be 
retained within the bladder, even in the dead 
ſubject, unleſs it be urged by the forces which 
compreſs the bladder. When the urine is eva- 
cuated (F. 764.) it runs forth with a greater 
celerity, in proportion as it comes through a 
canal ſmaller than the diameter of its large re- 
ceptacle, and, being once diſcharged, frees the 
body from uneaſy ſenſation. - The laſt drops, 
which remain in the lower part of the bulb, 
irritating by their weignt, are expelled by the 
accelerator muſcle; namely, a ſtrong muſcular 
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expanſion, placed round the bulb, whoſe fibre 
are diſpoſed in the ſhape of a feather, meet- 
ing together in the middle of the bottum-part 
of the bulb, and in their fore part fixed by 
two tendons into the cavernous bodies of the 
penis, and in their back-part connected by three 
muſcular portions to the ſphinRer of the anus; 
two of which portions may be alſo referred to 
the levators of the anus. This muſcle, when 
the ſphincter is firmly ſhut, draws the bulb 
upward, and, with a conſiderable force, alter- 
nately contracts or ſhakes the urethra, ſo as to 

expel the laſt drops of the urine. 
$. 770. But as the urine is ſharp, and the 
membrane of the urethra very ſenſible, and be- 
cauſe the air will likewiſe enter it; for theſe 
reaſons nature has ſupplied this canal with a 
large quantity of mucus. 'This mucus is not 
only generated from the fources in the bladder, 
but more eſpecially from two conglomerate 
glandules; one of which is ſeated on each ſide, 
in the angle, betwixt the bulb of the urethra 
and the cavernous body of the penis; from 
whence it ſends out a {lender duct, running, for 
a conſiderable length, through the urethra, 
Moreover, the whole urethra is full of mucous 
ſinuſſes, of a cylindrical figure, which open or 
deſcend towards the glans, having ſmall mucous 
crypte placed at their ſides, whi ch depolite 
there a fluid mucus, and dilch 2arge it into the 
urethra, A larger ſort of theſe mucous cryptæ 
are diſpoſed along the upper ſide of the ure- 
thra, begiuning before the bulb, at the origin 
of the glans. There are others, ſtill ſmaller, 
mixed 
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mixed with theſe large ones, and placed laterally, 
and about the urethra. In women alto there are 
many and larger of theſe mucous ciſterns, which 
open into their much ſhorter urethra, more eſ- 
pecially at its opening. 

§. 771. The neceſlary cleanlineſs and avoca- 
tions of human life require the urine collected 
to be diſcharged only at certain times. This 
diſcharge of the urine is not only to free the 
blood of its ſuperfluous water, taken in together 
with the nutritious chyle, as we ſee in the 
thin watry urine that is made ſoon after drink- 
ing, ſometimes impregnated with a particular 
ſmell or colour of the nouriſhment; but alſo a 
rancid oil, and the diſſolved earth, which 
is rubbed off from the ſolid parts (S. 23 5.) muſt 
be this way evacuated, which makes the true or 
yellow urine of the blood, ſharp and fœtid, as 
we obſerve it is diſcharged a conſiderable time 
after meals, more eſpecially in the morning 
after ſleep. From the acrimony of this, in a 
retention of the urine, the tender veſlejs of the 
brain are ſometimes eroded with fatal conſe- 
quences. But theſe advantages of the urinary 
ſecretion could not be joined together, without 
ſome danger of diſeaſe, from the depoſition of 
the carthy parts of the urine, continually con- 
fined and at reſt; fo that, by repeated additions 
of the like matter cemented together, a ſtone 
may be at length formed. But the plenty of 
mucus, with which the urinary paſſages are com- 
monly defended, is, for the molt part, a ſufficient 
guard againſt this diſorder, as we fee the ge- 
nerality of people are free from the ſtone; un- 
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leſs tae urine is mo than commonly charged 
with an e::thy. tartarous, or chaiky matter, 
increaſed by t vc of hard wines, vi cid food, 
inactivity of bod, and a retention of the urine 
beyond the calls f nature; or finally, a diſorder 
of the kidneys, laying a foundation or baſis for 
the carthy matter, firſt to adhere together, 
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e . 
Of the Genital Parts in Man. 


§. 772. HE ſpermatic veſſels conſtantly 
ariſe near thoſe of the kidneys, 
and almoſt in all kinds of animals; by which 
nature ſeems to have intended a double uſeful- 
neſs in one organ, which might be able to diſ- 
charge the excrement of urine, and bear a re- 
lation likewiſe to the genital parts, tho'placed at a 
conſiderable diſtance, in a ſpace or interval be- 
twixt the pelvis and thighs, and ſubſervient to 
cleanlineſs, modeſty, cafineſs of the birth, and 
the force of throws in delivery. 
§. 773. The ſemen maſculinum is firſt form- 
ed in the teſticle, then repoſited in the ſeminal 
veſicles, afterwards cjected from the penis, and 
finally received by the uterus, where it renders 
the female ovum prolific; and therefore, this 
muſt be by the order of our enquiry into theſe 
particulars. The human teſticles, but ſmall 
in proportion to the bulk of the body, are, in 
the fœtus, lodged within the abdomen behind the 
peritonæum, om whence, by degrees, they 
deſcend into the groins, and are, at laſt, in a 
more advanced age, thruſt down into the ſcro- 
tum, perhaps 1 part! y y their weight, and partly 
by the impulſe of th afluent blood; yet ſome- 
times they are obſer, to remain behind 1 in the 
groin of adults. Thus body is often of an oval 
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figure, ſuſpended with the ſmaller end upwards, 


and the obtuſe end downwards. 
$. 774. It is defended by various integu- 
ments, of which the firſt and outermoſt is that 
of the {crotum, made up of a cloſe cellular 
ſtratum, repleniſhed with veſſels, and cloſely 
adhering to the ſkin, which laſt has a kind of 
elaſtic or contractile motion, at the approach of 
cold and in the act of venery, although with- 
out any muſcular fabric; yet it has commonly 
action enough to wrinkle the ſcrotum, and draw 
up the teſticles. Next to this a cellular coat, 
commonly called dartos, is placed round each 
of the teſticles ſeparately, by the conjunction 
of which, together in the middle, is formed 
a kind of ſeptum, waich appears more remark- 
able in a dry preparation; and this ſeptum is 
often not perforated in its upper part. 

8. 775. Within the dartos is ſpread a looſe 
cellular ſtratum, without any fat, except in the 
lower part of the ſcrotum, and may be inflated 
like the ſame ſubſtance in other parts. Next 
follows a muſcle, from its office called cre- 
maſter ; which ariſes from the degenerating 
fibres of the leſs oblique muſcle of the abdo- 
men, and from the tendon of the external ob- 
liquus, called by ſome, a ligament, and, by 
others, fibres, deicending from the os pubis 
backward into a vagina or capſute, which, every 
way ſurrounding the teſticle, ſerves to comprets, 
elevate, and torward its contents. 

§. 76. Next to this follows the ſecond cel- 
lular ſtratum, whoſe ſpungy fabric is continued 
with the outermoſt, that lies round the peri— 

tohum; 
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tonæum; and this ſecond ſtratum is called tu- 
nica vaginalis, in which the veſicles or cells of 
its fabric, by inflation, appear larger than elſe- 
where. At the beginning of the teſticle, above 
the epididymus, it is, in a manner, fo. ſepa- 
rated from the reſt above the teſticle, towards 
the rings of the abdominal muſcles, that the 
inflation can hardly be continued through. 
Betwixt this laſt membrane and the following 
is a ſpace, into which are exhaled thin vapours, 
and ſometimes a water is collected. The inner 
coat, called albuginea, is a ſtrong, white, com- 
pact membrane, which immediately inveſts and 
confines the proper ſubſtance of the teſticle it- 

ſelf. 
§. 777. To the teſticle the ſpermatic artery 
deſcends, one on each fide, generated by the 
aorta below the renal arteries ; but not unfre- 
quently from the renal arteries themſelves; from 
thoſe of the capſules, or from the aorta itſelf 
above the emulgents. This artery, the ſmalleſt 
in the body, in proportion to its length, de- 
ſcends a long way outward beſore the pſoas 
muſcle, and gives ſmall branches to the tat of 
the kidney, to the ureter, meſocolon, glandules 
of the loins, and to the peritonæum; but more 
elj,ecially towards the bottom of the kidney, 
it gives a remarkable branch inflected, without 
leſſening itſelf, that takes a ſerpentine courſe 
behind the peritonzum, as far as the ring of the 
abdomen. This ring is formed entirely of the ten- 
dinous fibres, deſcending from the external oblique 
muſcle, interrupted in their oblique deſcent by 
a long aperture, growing wider downward ; 
S 4 from 


7 
5 
1 
* 


264 The Male Genitals, 


from this aperture moſt of the ſmaller inner 
fibres are broadly detached to the os pubis, 
and others croſſing cohere with the fibres be- 
longing to the other ſide of the muſcle, which, 

being collected together, is called the inner co- 
lumn. Other ſtronger external fibres, diſtin- 
eniſh<? from the former by the aperture, are 
broadly inſcrted by a thick bundle into the 
outer ſide of the cs pubis, under the deno- 
mination of the external column; from whence 
various fibres run off in « broad tape to the 
groin. The upper part of this opening is, in 
ſome mealure, cloſed up by fibres, arifing from 
the outer column, Fu. aſcending in a curve 
direction, round the inner and weaker column. 

Below theſe fibres there is often a {mall open- 
ing left, parted off by tendinous fibres, through 
which deſcends the ſpermatic artery with the 
vein, and vas deferens, with a good deal of 
cellular ſabſtance, by which they are wrapt to- 
gether into a cylindrical cord; from whence, 
advancing to the groin, it deſcends into the 
ſcrotum, where the {permatic artery gives many 
ſmall branches to the cremaſter, to the cellular 
coat, and to the ſeptum of the ſcrotum, and 
then deſcends in a double plexus, to the ecfticle, 
of which the prin cipal comes from betwixt the 
epididymis and origin of the vas deferens, at 
the middle and lower part of the teſticle, and 
then goes, by tranſverſe branches, through the 
albug wed the other plexus, that accompanies 
the vas deferens in the upper part of the te- 
ſticle, has a like termination. There are of. \er 
ſinall arteries, which go to the coverings of the 
tcilicle 
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teſticle from the epigaſtrics, and others from 
thoſe of the bladder, which follow the courſe 
of the vas deferens, both which communi- 
cate with the ſpermatic veſſel. 

8. 778. Many of theſe ſmall arteries play 
about the epididymis ; bat the larger of them 
ſpread tranſverſely through the albuginea, which 
they perforate in ſeve ral places, to enter the 
innermoſt fabric of the teſticle, through which 
they are minutely ramified in all points, and ſe- 
parated by numberleſs membranous partitions, 
There is no large anaſtimoſis or communica- 
tion betwixt the ſpermatic artery and vein here, 
any more than in other parts of the body; nor 
is there any red blood received into thoſe. 
branches that paſs through the albuginea to the 
innermoſt ſubſtance of the teſticle. But from 
the long courſe of this artery, the ſmallneſs of 
its diameter, the number of ſerpentine flexures, 
the great ratio of the dividing branches to their 
trunk, and the coldneſs of their ſubcutaneous 
diſtribution, demonſtrate, that the blood flows 
not only in a ſmall quantity, but very {lowly to 
the teſticle. 

8. 779. The ſpermatic vein of the right ſide, 
is inſerted into the cava, but that of the left 
pours its blood into that emulgent vein, or into 
both: it is conitderably larger than the artery, 
and takes the ſame courſe in company with that; 
but both its trunk and: branches are much 
larger and more numerous, very ferpentine, and 
formed into a bunch: y plexus of conſiderable 
length, which is inter wove W ith the artery, and 
continuce as low as dus teſticle; there hy degrees 

dividing 
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dividing into two, like the artery. There are 
very rarely any valves in this vein. Tlieſe ex- 
ternal coverings of the teſticle have arteries from 
the epigaſtrics; the ſcrotum, from the crural 
arteries, and thoſe of the trunk, with an inter- 
nal branch, which is called arteria pudenda ; 
the fellow veins go to the ſaphena, and to the 
crural trunks. 

F. 780. The nerves of the teſticle are many, 
whence it has a peculiar tenderneſs of ſenſation ; 
inſomuch that faintings and convulſions follow 
from bruifing or injuring the teſticle. Some 
of them ariſe deep from the renal plexus, and 
follow the courſe of the ſpermatic veſſels. 
Others are ſuperficial to the coverings of the 
teſticle, from the third pair of the nerves of 
the loins, and others of that order. I have fre- 
quently obſerved lymphatic veſſels in the ſper- 
matic cord, which are judged to arife from the 
teſticle itlelf, and mix themſelves with thoſe 
that accompany the inguinal blood-veſſels. 

F. 781. The blood moved ſlowly and in a 
ſmall quantity through the ſpermatic artery, by 
which it is brought to the inner fabric of the 
teſticle (§. 777.), is there drained into ex- 
haling ſmall 9 which by analogy we 
judge to be continuous with the ſeminiferous 
veſſels or ducts, which bundled together, make 
up the whole body of the teſticle. Theſe ſe- 
miniferous veſſels are exceeding ſmall, ſerpen- 
2 firm or ſolid, and have a very {mall light 

1 proportion to their me embrancs ; they are 
collins together into bundles, dork twenty 
in number, divided by diſtiuct cells or partiti- 

ons, 
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ons, which deſcend from the albuginea to 
conduct the arteries and veins. In each of 
theſe cells there is a ſeminiferous duct, to con- 
vey the ſecreted humour from the ſeminife- 
rous vaſcules. Twenty or more of theſe 
ducts form a net-work, adhering to the 
ſurface of the albuginea, and forming inoſcula- 
tions one with another. From the ſaid net in 
the upper part of the epicidymis, aſcend ten or 
twelve ducts, which being contorted together 
into folds, form as many vaſcular cones, that 
are joined together by an intermediate cellular 
ſubſtance, and lying incumbent one upon ano- 
ther, then form the epididymis, and ſoon meet 
together into one even duct. 

& 782. This duct being intricately wove by 
an infinite number of folds and ſerpentine 
flexures, after a manner not imitated in an 
other part of the body, and connected together 
by a great number of looſe cellular ſtrata, is 
afterwar?s collected by a membrane of the al- 
buginea into one bundle, called the eprdydims, 
or appe d& ot the teſticle; which goes round 
the outer an poſterior margin of the teſticle, 
adhering thereto by its thicker head, joined 
with a good deal of cellular ſubſtance, while 
in its lo ver, middle, and flenderer part it ad- 
heres in ſome meaſure, and is in part free, in 
ſuch a manner, that it intercepts a fort of im- 
pervious hag, betwixt itſelf and the teſticle. 
But the duct of which it is compoſed, grows 
lai cer as it deſcends, being largelt at the bottom 
of the teſticle ; from hence again aſcending 
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along the poſterior face of the teſticle, in a di- 
rection contrary to itſelf, it by degrees ſpreads 
open its ſpiral convolutions, and comes out 
much larger, under the denomination of vas 
five dufius deferens. This is the courſe deſcribed 
by the ſemen, propelled forward by the motion 
of the ſucceeding juices in the teſticle ; and per- 
haps, in ſome meaſure, though lowly, by the 
contraction of the cremaſter : as we may rea- 
ſonably ſuppoſe, from the numberleſs ſpires 
and convolutions formed by the epididymis, 
obſtructing almoſt every kind of injection; and 
as we may conclude, from the length of tine, 
that is required to fill the ſeminal velicles azain, 

after they have been once exhauſted. 
$. 732. The cy liuqric ductus deterens being 
made of a very thick ſpungy ſubſtance, in- 
cluded betwixt two firm membranes, bored 
through with a very ſinall thread or light, al- 
cends in company with the cord of the ſpermatic 
veſſels, and together with them, paſtes through 
the ring of the abdomen ($8. 777.) : thence it 
deſcends into the peivis, and applying itſelf to 
the bladder, betwixt the uretcrs, it ſoon after 
meets the ſubjacent receptacles, called the ve//- 
cule? jeminales. I lere it goes along the inner 
fide or edge of the veſicle, as far as the proſtate 
glandule; and dilating in its paſſage, forms a 
ſerpentine flexure, that begins itſelf to put on a 
cellular appearance. But very near the proſtate 
it unites in an acute angle. with a conical duct 
coming out from the velicle, which does at the 
ſame time itſelf form a conical duct, which 
emerging out from the proſtate, with a 
2 ſtreight- 
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ſtreightened orifice, - opens into the urethra, 
through a little hollow protuberance, which 
has a long tail or deſcent, and is laterally per- 
forated with two very ſmall openings, one on 
cach tide, By injecting a licuor | into the ductus 
deferens, of a dead ſubject, we Pere ceive that it 
flows both into the acethira and into the ſeminal 
veiicle, but more readily into the former, but 
in a living perſon the ſemen never flows out 
but in the act of venery, and conſequently the 
ductus deterens conveys all its ſemen, without 
further delay, over a retrograde angle, to the 
ſeminal veſicles. 

F. 784. By this laſt denomination we call a fort 
of ſtrong convoluted, inteſtine-like membrancs, 
placed under the baſis of the bladder, con- 
nected towards its neck by a good deal of cellular 
ſubſtance: from this ten or more bind gut- 
like cells or inteſtinuli go off lateraily, in ſome 
meaſure ramified and divided, but ending in an 
impervious conical extremities. This kind of 
inteſtine, intermixed with a great deal of firm 
cellular ſubſtance, and ſmall veſſels, is fo con- 
tracted together, as to lie within a ſhort ſerpen- 
tine heap. For the reſt of its fabric, it ſeems 
to have externally a muſcular membrane; in- 
ternally it is wrinkled, having a fort of villous 
appearance, and is beſides ſaid to have imall 
pores and glandules, with which I am unac- 
quainted. 

§. 785. The liquor depoſited into this reſer- 
voir, is in the teſticle yellowith, thin, and wa— 
tery; and the ſame nature it retains in the ve- 
ſicle, only becomes there ſomewhat thicker 

and 
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and higher coloured. It has a ſort of heavy or 
ſtrong ſmell, of a peculiar kind, in each claſs 
of animals. Without the conveyance of this 
into the womb, no claſs of animals, of which 
there are two ſexes, can be fecundated ſo as to 
propagate their ſpecies. The reaſon of this was 
thought concealed from us, till the microſcope 
taught, that in man, as well as in all other male 
animals, the ſeminal liquor 1s full of living ani- 
malcules, reſembling eels, only with a thicker 
head; and that theſe are always preſent in 
healthy ſemen, from the time that a perſon comes 
of age; but, before that time and in thoſe who 
are ſterile, from a gonorrhea, they are abſent. 
[That they are animalcules, appears evidently 
from their various motions, reſtings, and ge- 
ſtures of body: though with age they are ſaid 
to dwindle and looſe their tails. | 

$. 786. It has been much doubted what 
could be the uſe of theſe animalcules, the like 
of which are not to be found in any other juices 
of the human body. Some have thought they 
conduced to irritation of the venereal appetite ; 
and others have had various opinions. Howe- 
ver, the majority of anatomiſts have agreed in 
this hypothelis; that the ſeminal vermicle is 
the firſt rudiments of a man, almoſt in the ſame 
manner as a caterpillar or grub is the origin of 
a fly. This ſeems to be approved, from the 
near reſemblance of the fœtus to its parent ſta- 
men, from whence it was derived; which ſta- 
men does not appear, unleſs the mother is fe- 
cundated by the male. Moreover, this opinion 
is confirmed, inaſmuch as animals generated 


from 
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from the two ſexes, have generally a greater 
reſemblance to the father than the mother ; in- 
ſomuch, that diſeaſes and defects of body run 
for a long time through a family, from the 
grand-fathers to the children, Add to this, 
that inſets commonly undergo an evolution of 


their parts, ſomewhat like this of the vermicle 


into a foetus. Again, theſe vermicles are found 
univerſally in the ſeed or teſticles of animals, and 
conſequently they ſeem to be of ſome very im- 
portant uſe. 
$. 737. But many arguments have been like- 
wile advanced in oppolition to this hypotheſis ; 
the principal of which will be delivered here- 
after, in the doctrine by which we are to ſhow, 
that the generation of the parts of the human 
body is not made ſuddenly or together, but 
ſlowly, or by appoſition: to which add, that 
animals produced from a mixture of kinds, 
as the mule, do not ſhow a perfect delinea- 
tion of the male in all the ſeveral parts of the 
body, but are ſo far from ſeeming to proceed 
from one parent only, that they ſhow evident 
marks, both of the female, as well as the male 
parent; which they ought not to do, if the 
parts of the body were firſt completely deli- 
neated in either ſex : another great objection 
is, the great and uſcleſs abundance of theſe ani- 
malcules, in which only one among ſo many 
thouſand can come to perfection; to which aud 
the ſmallneſs of the animacule, compared to 
the fœ: bs and its membranes, &c. 
?, Every thing confidered, the matter 
looks 3 obſcure; or rather, more 
truth 
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truth ſeems to appear in behalf of that opi- 
nion, which defends a ſucceſſive formation 
of the organs: a ſtrong argument for which is, 
the organical changes made in parts of the 
orcateſt conſequence, which are very differently 
diſpoſed in the incipient fetus, from what they 
are in one that 1s mature; more eſpecially 
in the heart, which out of a ſingle canal, is 
apparently folded together into two auricles, and 
two ventricles, to which are after wards added new 
lungs, a new puimorary artery and vein, with 
the firſt rudiments of the aorta and vena cava, 
laid ſo as tocorreſpond one to the other. But expe- 
riments on the polype that is found in freſh wa- 
ers, and on crabs, or carth- worins, and tlie falling 
off of harts horns again repairable, with the in- 
ſtances of maimed parts reſtored in other animals, 
all demonſtrate, that various animal organs, even 
ſufficiently complex and of conſiderable uſe, 
may be repaired again, without the aſſiſtance of 
any previous radiments; or directing out-lines. 
In behalf of this a weighty argument is derived 
from the organical formation of parts, out of a 
mere fluid, to be oblerved in many animals, 
Wiere a gelatinous humour is by degrees 
hardened or inſpiſtated into teeth, mulcles, 
claws, &c. as in the crab. In this matter we 
have alſo the analogy of plants to confirm us; in 
which the wood and ail variety of parts are 
gradually formed, or built up, in an evident 
manner, from a fluid condenſed within a cellular 
fabric; while the ſame power not only continues 
from the ſeed to repair all the parts of the plant, 
but is likewiſe largely ſpread throughout every 
branch 
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branch of the whole tree; inſomuch, that every 
twig can both produce root, branch, leat, 
flower, and fruit. 

$. 789. You will then ſay of what uſe are 
the ſeminal animalcules? whether are they the 
rudiments of a fœtus undetermined, and re- 
quiring many changes, by the increaſe of ſome 
parts, and the evolution or ſhrinking of others, 
to bring it at length to a human ſhape, by a 
ſucceſſive fabricature ? or whether is there any 
truth at all in the hypotheſis; theſe vermicles 
which we ſee being naturally bred in the ſemen, 
as the like little eel-like animalcules, are bred 
in vinegar, or other infuſions of herbs? But you 
will ſay, if it be ſo, why are they not to be 
found in other juices of the human body, not 
even in the mucous liquor that comes from the 
female vulva, and ſtimulates a pleaſure in them, 
like the ſemen in us. 

$. 790. The ſeminal fluid is retained in the 
velicles as long as a man neither exerciſes ve- 
nery nor ſports in imaginary dreams. But it 
is always a ſtimulus to the animal appetite of 
venery, as long as it is there preſent in any 
quantity; but beſides this, there is a conſider- 
able ſtrong, volatile, and odorous part of the 
ſemen, ablorbed again into the blood, where 
it produces wonderful changes, as ſoon as it be- 
gins to be formed, ſuch as the protruſion of the 
beard, the covering of the pubes, a change of 
the voice and paſſions, horns in cattle, &c. for 
theſe changes in the animal, are not the con- 
ſequences of age, but of the ſeminal fluid, and 
are always abſent in eunuchs. The orowth and 
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ſtrength of caſtrated animals are conſtantly di- 
minithed ; and in like manner the fierceneſs of 
their temper, and the ſtrong ſmell of their 
whole body, are remarkably weakened, A re- 
tention of this fluid may follow from a narrow- 
neſs of tne excretory duct, a ſcirrhoſity of the 
proſtate, and other caules not ſufficiently 
known. But, moreover, there are certain veſſels 
very minute and pellucid, which are all alon 
extended from the veſicle, together with the 
ſpermatic cord, which are doubtleſs the ab- 
ſorbing veins of this hamour. 

§. 791. The quantity of ſemen expelled at 
one time from the human veſicles, is but ſmall, 
more eſpecially in a man who has not long ah, 
ſtained from venery. Therefore, that this 
fluid might be pro} ſected with a greater force, 
and to a further diſtance, nature has joined 
another humour, Which is generated by the 
prob alte; which is a gland ſhaped like a heart, 
with its ſmall end foremoſt, ſo as to ſurround 
and include the origin of the urethra, but moſt 
rou ad its upper fide, This is one of the hardeſt 
and moſt compact 80 of a peculiar fabric, 
yet not evidently conglomerate; it prepares a 
thick, white, loft, or cream-like liquor in a 
large quantity, which is poured out at the 
Gs time; and from the ſame cauſes with the 
ſemen Tora into a little valley or channel, at 
cach fide of the openings of the ſeminal ve- 
ſicles, where mixing with the ſeminal fluid, it 
imparts thereto the white colour and viſcidity 
with which it is predominant. 
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§. 792. But it was neceflary for this canal 
of the urethra to be firm and capable of a direct 
figure, that it might be able to throw the ſemen 
with ſome ſtrength into the diſtant womb ; and 
therefore a three- ſold cavernous body forrounds 
it. The firſt and proper cavernous body of the 
urethra, begins as ſoon as that canal has paſſed 
the proſtate, with a thick origin, almoſt like 4 
heart, firſt under the urethra, and then above 
it, but thinner; from thence it ſurrounds the 
vhole canal, through the whole length of the 
penis, till the lower part terminates in the 
glans, while the upper part is reflected back 
from the extremity of the urethra, and ex- 
panded in ſuch a manner about it as to form 
the glans; which being circumſcribed by 
broad circumference, gradually extenuated, and 
ſomewhat round, terminates the extremities of 
the cavernous bodies, _—_ which it is incum- 
bent. The fabric of the glans is cellular, but 


of a larger ſort than the cells of the cavernous + 


bodics, being compoſed rather of plates than 
fibres, inter wove like a net, and intercepted 
betwixt two firm membranes, 

793. Into this cavernous body of the ure- 
thra, the blood is poured out from the arteries, 
which come from deep branches, ſent off from 
the external hæmorrhoidals (F. 70%. ), the truth 
of which is demonſtrated by c injection of 
any kind of fluid; which being urged into the 
ſaid arteries, cafily flows into theſe cellular 
ſpaces, ſurrounding the urethra. But theſe 
are not naturally turgid with blood, becauſe 
there are vcins open and numerous enough i in 
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Proportion to drink up, and return what is 
Poured in by the arteries; but if the return is 
impeded by compreſſing thoſe veins from the 
powers hereaſter mentioned (F. 800.), the 
blood is then retained within the cellular ſpaces, 
while the arteries continue to import it more 
ſwiftly and ſtrongly than the veins return it. 
Thus the ſtagnant blood diſtends the bulb of 
the urethra, together wich its cavernous body, 
and the glans itſelf, But this is performed ge- 
nerally at the ſame time, when the other ca- 
vernous bodies of the penis, with which this 
of the urethra has no communication, are like- 

wiſe rigidly diſtended. 
$. 794. But the cavernous bodies of the pe- 
nis ariſe from the offa iſchii and pubis, where 
they are conjoined by a white, cellular, very 
denſe and firm ſubſtance; from whence in- 
clining inward towards each other, they take 
betwixt them the urethra, a little before its 
bulb, where changing their direction, they go 
on parallel, conjoined together, and with the 
urethra extended forward along their middle, 
and terminate with an obtuſe end in the glans. 
Theie bodies are covered with a very firm inte- 
gument, and their internal fleſh is ſpungy, like 
that of the urethra ($. 793.), like which it is 
capable of being Aildended by the reception of 
the blood. Betwixt them there is a middle 
ſeptum or partition, compoſed of firm parallel 
tendinous fibres, growing narrower downward ; 
but not continuous one to another, that the in- 
termediate ſpaces might be larger and more 
numerous, as they are more forward ; and that 
they 
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they might leave a free communication betwixt 
the right and left ſpungy body. Other ſuch 
robuſt fibres, like croſs-beams, run through the 


cavernous bodies, and are inſerted into the ſides 


of their membranous ſack, ſo as to prevent an 
aneuriſm or over diſtenſion of the penis. 

$. 795. Theſe cavernous bodies are ſur- 
rounded with a good deal of tendinous and cellu- 
lar ſubſtance, of which that ſide lying next the 
cavernous bodies is denſe and firm, like a mem- 
brane ; but from thence outward, towards the 
ſkin, its fabric 1s cellular and very tender, 
without including any fat, and continuous 
with the cellular membrane of the ſcrotum. 
But the glans (F. 792.) is naturally covered in 
ſuch a manner, that the ſkin is continued from 
the penis, and folded back againſt itſelf, as we 
obſerve in the cye-lids; both folds of the ikin 
being covered with its proper cuticle, and 
{ſtuffed or filled up, each with its proper cellu- 
lar ſtratum, under the name of preputium, or 
prepuce, which may be like a cap drawn 
back from, and again brought over the glans ; 
at which it changes into a tender papillary bo- 
dy, covered with its proper cuticle and cellular 
ſubſtance, ſpread over the reflected cavernous 
body of the urethra (F. 792.); and finally is con- 
tinued with the membrane of the urethra itſelf, 
The faid prepuce is tied by a double triangular 
ligament, by which the common ſkin is con- 
joined to that which makes the covering of the 
glans. Upon the excavation that ſurrounds the 
crown of the glans, as well as upon the crown 
itſelf, are ſeated ſimple ſebaceous follicles, 
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which ſeparate a liment of a peculiar, ſome- 
what fœtid ſmell, from the nature of their feat, 
ſerving to abate the attrition of the ſkin, as in 
other parts of the body Finally, the whole 
body of the penis is ſuſtained by a firm cellular 
plate, compacted into a kind of triangular liga- 
ment. which deſcends from the ſychondroſis of 
the oſſa pubis; and is from thence continued 
into the denſe cellular ſtratum, that ſurrounds 

the hard cavernous bodies. 
$. 796. Theſe cavernous bodies then of the 
penis, having their ſpungy tabric diſtended, by 
tac blood retained by the veins, and ſtill pro- 
pelled by the arteries, become rigidly turgid, 
and ſuſtain the otherwiſe flaccid, or but weakly 
filled urethra. in ſuch a manner that it may be 
able to conduct the ſemen into the diſtant 
womb. All this is demonſtrated from the 
diſſection of brute animals in the act of venery, 
from an artificial erction, and from the in- 
jection of liquid matters into the veſſels of the 
penis. But the cauſe of this diſtenſion remains 
{till to be explained. The diſtribution of the 
blood-veſſels into the genital parts are there- 
fore to be here deſcribed, to make it evident 
how ready the compreſſing cauſe conſtantly is 

to act upon the veins. 

§. 797. The aorta at the g vertebra of the 
loins, and the vena cava at the fifth, are bjfur- 
cated or divided, the former before the latter. 
The common 1liac branches, not yet arrived 
to the middle of the interval in the thighs, 
{end off inward and downward, a conſiderable 
artery, called the bypogaſtric, which in the 
fetus 
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fetus 1s larger than the femoral artery, and in 
the adult is equal to it. This deſcending into 
the pelvis, divides into four, five, or ſix prin- 
cipal branches, of which the firſt is the iliacus 
anterior, which ſupplies branches upward, 
the dura mater and cauda cquina of the (inc, 
and into the os facrum. The next, or ſacra- 
lateral artery goes off from the bone of that 
name, when it does not ariſe from the former; 
and the third or iliaca-poſterior, is diſtributed 
to the glutei muſcies. The ſourth is the iſchia- 
tica deſcendens, to ſeveral muſcles, nerves, and 
levators of the anus. The fifth trunk 1s that 
of the hæmorrhoidea infima five pudenda com- 
munis, which in the cavity of the pelvis ſends 
conſiderable branches to the bladder and 
rectum ; after which, joining with the meſen- 
terics, and going out of the pelvis, it creeps by 
the ſide of the obturator, and gives off the ex- 
ternal hæmorrhoideals, to the ſphincter and ſkin 
of the anus; then dividing, it goes with an in- 
ternal branch to the bulb of the urethra, ſur- 
face of the proſtate, and infide of the corpu 
cavernoſum penis, while by anotier branch it 
runs along the back of the penis, according to 
the direction of its bodies, and terminates with 
them by ramifications into the {kin. The ſixth 
is the obturatrix, ſpent upon the joint of the fe- 
mur and adjacent inuſcies. The laſt is the um- 
bilical artery, to be deſcribed in treating of the 
fœtus; although in adults it ſends off ſome 
branches to the bladder, from its thick callous 
body or vagina. Sometimes one or more of 
theſe arteries come from the common trunk. 
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The ſkin of the penis and ſcrotum have their 
arteries from the epigaſtric, and from the inter- 
nal branch of rhe crural. Theſe external ar- 
teries communicate in many places with the in- 
ternal. 

C. 79: . The veins are, in general, diſtri- 
buted in "Like order with the arteries; ; they 
come off in two trunks from the iliacs, joining 

together into a net, and then the hemecthoidal 

vein, bending round under the os pubis, forms a 
large plexus, ſpread with the veins of the pelvis 
upon the proſtate and ſeminal veſicles; from hence 
the great vena dorſi penis ariſes, which is often 
ſingle, and furniſhed with valves to forward 
the return of the blood. The external veins 
go to the ſaphena and crural, communicating 
in ſcvcral places with the internal veins, more 
eſpecially at the baſis of the præpuce. 

§. 799. Lymphatic veſſels of the penis are, by 
moſt eminent anatomiſts, {aid to run under the 
ſkin towards the groins. The nerves of this 
part are both numerous and very large, and ac- 
company the arterics of the penis, from the 
ti unk of the great ſciatic nerve. But the blad- 
der, rectum, and uterus are ſupplied by the 
lower meſcnteric plexus, which ariſes from the 
middle one (FS. 763.), deſcending into the 
pelvis. 

890. In order to diſtend the penis there 
mult be either a compreſſure of the great vein 
($- 798.), or a conſtriction of the leſſer veins, 
that cvery where open within the cavernous 
bodics to hinder them from abſorbing and re- 
turning the blood from the arteries. The firſt, 
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however, may be elected by the levator, draw- 
ing up the proſtate ; but it is very probable, 
that as we fee in the nipples of the ſucklin 
mother, in the gills of the peacock, and in the 
bluſhing or redneſs of the face, from paſſions 
of the mind, as well as from brute animals, 
which all couple without the uſe of any erector 
muſcle; from all theſe it is probable, that the 
courſe of the blood through the vein may be 
retarded, without the immediate uſe of an 
muſcle ; and that, by the power of the latent 
multitude of ſmall nervous bridles, by whole 
conſtriction, from the force of pleature, the veins 
are compreſſed and ſtraitned, fo as to return leſs 
blood to the trunks, at that time, than what is 
imported by the arteries. But the cauſe of this 
conſtriction in the nervous bridles, or ſphincters 
themſclves, depends upon a various irritation 
of the nerves, belonging to the penis ard 
urethra, either from an external friction, or 
from venereal thoughts or dreams, a * 
dancy of good temen, a diſtenſion of the blad- 
der with urine, or a greater determination of 
the blood's courſe to the abdomen, after a 
meal; or laſtly, from various urritations by 
diuretic medicines, poiſons, ſtripes or flogging, 
epilepiics, or like irritation, 

8. 801. A long continued and violent ercc- 
tion is commonly joined, at laſt, with an ex- 
pulſion of the ſemen, at that time, when, at 
length, the cellular ſpaces of the urethra and 
its continuous glands, which are at aſt filled, 
become ſo tar diſtended, with a large quantity 
of warm blood, that the nervous papliyz, 
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ſtretched out in the latter, become violently 
affected from the irritating or pleaſurable cauſe; 
and hereupon the ſeminal veſicles are evacuated 
by the levator muſcles of the anus, which preſs 
them againſt the reſiſting bladder with a con- 
vultive motion, excited eicher by a voluptuous 
imagination, or from the pruritus, that is ex- 
quiſite in the nerves of the glans. Hence the 
ſemen is never diſcharged with any of the 
urine, in an healthy man; becauſe the expul- 
ſion of it requires the bladder to be cloſed or 
drawn up firmly together; for, while lax, 
it affords little or no reſiſtance to the ſeminal 
velicles. At the ſame time, with the levators, 
acts the compreſior of the proſtate, a broad 
thin muſcle, not conſtantly found, ariſing from 
the os pubis, at its meeting with a branch of the 
iſchium, and inſerted into the anus and bulb of 
the urethra, largely expanded together with its 
fellow muſcle over the proſtate. The tranſ- 
verſe muſcles, which are one, two, or three, 
ariſe in common with tle os iſchium, at the 
beginning of the erector, whence its principal 
bundles, going betwixt tlie anus and bulb of 
the urethra, conjoin together, and ſcem to di- 
late the canal for the reception of the ſemen, 

expreſſed from the veſicles. 
§. 802. Soon aiterwards the powers conſtring- 
ing the urethra, are, from the irritation of the 
very ſenſible fabric of that canal, put into ac- 
tion. To this conſtriction conduce principally 
the accelerator F. 769.), which makes a power- 
ful concuſſion of the bulb and adjacent part of 
the urethra, ſo as to propel the contents more 
{wiſtly, 
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ſwiftly, in proportion as the bulb has a larger 
diameter than that of the urethra. But that 
this may act firmly, the ſphincter of the anus, 
together with that of the bladder, muſt be well 
ſhut. The accelerator muſcle ſeems aifo prin- 
cipally concerned in the erection, by com- 
preſſing the veins of the corpus cavernoſum of 
the urethra. At the fame time tlie crectores 
penis, as they are called, ariſing from the tu- 
bercles of the iſchium, become ſtrong and are 


inſerted into the cavernous bodies, ſuſtaining 


the penis, at a fort of medium, betwixt the 
tranſverſe and perpendicular direction. Thus 
the ſcmen is drove, either into the vagina cr 
uterus itlelf, in a prolific coition ; the whole 
action of which is very unpetneus, and comes 
near to 2 convulſion; whence it wonderfully 
weakens the habit, and largely injures the 
Whole nervous ſyſtem. 
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LECTURE XXXIV. 
Of the Virgin Uterus. 


F. 80J. HE uterus is ſeated in the upper 
part of the pelvis, with the 
bladder before, and the rectum behind it, 
without adhering to either of them. In wo- 
men, the peritonzum deicends from the os 
pubis into the pelvis, over the poſterior face 
of the bladder, down to the bottom or mouth 
of the uterus: from whence again it aſcends 
over the foreſide of the uterus, and, paſſing 
round its convexity, deſcends on the poſterior 
ſide down to the vagina, from whence it ex- 
tends laterally or tranſveriely on cach fide, in- 
cluding the rectum with junated folds, which 
is all the difference betwixt the female and male 
peritoneum. But this ſame peritonæum, com- 
ing into the pelvis from the iliac veſſels, ad 
broadly adhering to the ſides of the uterus and 
vagina, is folded back over itſelf, and divides the 
pelvis almoſt into two, like a partition, under 
the denomination of ligamentum latum. Thus 
the peritonæum accurately connects the uterus, 
without the intervention of any fat, ſo as to 
ſerve it on all ſides, as an external coat or co- 
vering. 
§. Log. The figure of the uterus is ſome- 
what like a depreſſed pear, flatly convex before, 
round behind, with acute edges on each ſide, and 
at the meeting of its convexities; but converging, 
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gradually afterwards for ſome way, in its upper 
part, almoſt parallel. It has a peculiar fabric, 
being made up of a cloſe, firm, but fome- 
what ſucculent and cellular fleſh, in which we 
perceive the appearance of muſcular fibres, 
more eſpecially in the gravid uterus, diſpoſed 
in various circles, and particularly at the fundus 
betwixt the tubes. As for any mucous ſinuſſes, 
variouſly branching and dividing within the 
fleſh of the uterus, after repeated enquiries, 
we now declare, that we have not been able 
to find any; only ſome common ſmall veſſels, 
ſurrounded with cellular ſubſtance, by which 
their diameters arc ſuſtained, The internal 
membrane of the uterus is ſcarcely diſtinguiſh- 
able or ſeparable ; but ſuch a one there is, con- 
tinued from the cuticle, in the upper part of 
the cavity, fleecy, and in the lower part, cal- 
lous, like valves, The cavity of the uterus is 
ſmall, for the moſt part triangular upward, 
and below like a compreſſed cylinder. The 
cylindric part, which is called the cervix or 
neck, is altogether rough, with callous wrinkles 
riſing up into an edge, whence they incline 
towards the vagina ; thele recede laterally trom 
the anterior and poſterior margin, joining toge- 
ther by ſmall wrinkles, in the intervals of which 
are ſmall mucous ſinuſſes, with ſmall pellucid 


ſpherules, filled with a very clear liquor, in fore. 


parts interſperſed through the upper region of 
the cervix uteri, differing both in their num- 
ber and magnitude. It is not uncommon for 
the uterus to be diſtinguiſhed by a line or pro- 
tuberance extended through its muddle, T' e 
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cervix is terminated, by the os internum ute 1, 
with a tranſverſe rim, forming protuberant 
lips, which project for tome ength into the va- 
gina; there are alſo mucous ſinuſſes, filled with 
a viſcid mucilage, about the tumid lips and 
their ſinuoſities. | 

$. 805. The triangular part of the uterus 
ſends out, from its lateral angles, two canals, in 
ſome meaſure folded Ts by the cellular ſub- 
ſtance, growing gradually broader, like a trum- 
pet, and, being a: Zain a little contracted towards 
their extremity, th ey proceed towards the ovary, 
fiiſt in a tranſverſe direction, and afterwards a 
little deſcending, but with ſome variation, un- 
der the denomination of the uterine tubes. 
Their external membrane 1s from the perito- 
nxzum, for they are included within the dupli- 
cature of the broad ligament ($. $03.), which 
is a production of that membrane ; internally 
they are wrinkled almoſt reticularly, lined 
with mucus, extended to a conſiderable length 
by intervening plates or folds, and terminated 
in a ſort of fringe or ruffle, that broadly crowns 
the opening of the tube, which is alſo con- 
nected to the ovary, Betwixt the two mem- 
branes is ſomething of a ſpungy cellular ſub- 
ſtance, of a ſlender texture. There are. alſo 
great numbers of veſſels, and perhaps ſome 
muſcular fibres, but the latter are more ob- 
ſcure. 

806. But the ovarzes, included in the 
ſame duplicature of the broad ligament behind 
the tubes, arc ſeated trankverſe:y, and conjoined 
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to the ſaid tubes by a ligamentary expantion 
of their own, which is long enough to allow 
them a free motion; they are ſomewhat of an 
oblong or oval figure, depreſſed on each lice, 
convex upon their unconnected ſide, and half 
elliptical, extending ſomewhat Jonger than the 
other thin fide, which is more direct and con- 
nected to the ligament; their fabric nearly 
enough reſembles that of the uterus itſelf, 
being a cloſe, white, cellular ſubſtance, com- 
pacted together, without any fat. But even in 
the virgin ovary there are ſmall, round, lym- 
phatic ſpherules, formed of a pulpy, and ſome- 
what firm membrane, which are filled with a 
coagulable lymph, of an uncertain nuruber, to 
twelve in one ovary. The margin of the broad 
ligament, receding from the uterus to ſuſtain 
the ovary, has ſomething of a more ſolid and 
thick ſubſtance, reſembling a ligament. 

§. 807. Laſtly, the uterus ſends out, from 
the ſame lateral angles, of its triangular body 
downward, a kind of faſciculus. compoled of 
long cellular fibres and ſmall veſſels, which, 
becoming ſmall in their progreſs, goes out of 
the pelvis through the ring of the abdomen 
(S. 777.) into the groin, where it ſplits into 
branches, aud diſſolves into ſmall veſſels, which 
communicate with the epigaſtrics. Whether 
or no it has any long fibres propagated from 
the uterus itſelf, does not plainly appear, 

$. 808. The artcrics of the uterus are from 
the hypogaſtrics, a conſiderable branch of which 
goes off, like that to the bottom of the blad- 
der in men, or, at leaſt, it ariſes from tile um- 
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bilical trunk, or immediately below that trunk, 
and makes the common artery, belonging to the 
uterus, bladder, and rectum; upon the lower parts 
of which it ſpreads, and, aſcending upward, forms 
various inoſculations with the ſpermatics. Theſe 
laſt veſſels have the ſame origin as in men 
(F. 778.), and form a plexus, which, from its 
ſimilitude to the tendrils of a vine, is called 
pampiniformis; afterwards, deſcending over the 
pſoas muſcle into the pelvis, it divides into two 
plexuſſes, the anterior of which ſurrounds the 
ovary itſelf, with many circles, elegantly diſtri- 
buted through its ſubſtance. The poſterior 
both ſupplies the tube, and deſcends to the ute- 
rus itſelf, in which it ſends out winding branches 
upward and downward, and ſome branches 
that are detached to the bladder. Another ar- 
tery 1s the middle hzmorrhoidal, coming from 
the common trunk of the pudendeal, a conſi- 
derable way forward with the vagina; to which, 
and to the bladder and rectum, it is diſtributed, 
The beginning of the vagina likewiſe, and the 
clitoris, have arteries from the external hæmor- 
rhoideal, which are diſtributed like thoſe of 
the penis, ſome inwardly, others ſuperficially. 
$ 809. The courſe of the uterine veins is 
like to that of the arteries, forming a plexus 
from the external hæmorrhoideal, or from thoſe 
of the bladder, conjunctly to which go thoſe 
of the clitoris, after the manner we deſcribed 
in the penis (F. 798). Valves there are none 
in theſe veins, except a few in the ſpermatics. 
Lymphatic veſſels are frequently ſeen in the 
uterus of brute animals; but, in the human 
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ſpecies, there are not yet any diſcovered, at 
leaſt by my own obſervation. The nerves are 
ſupplied from the lower meſocolic plexus, 
which ſends out large branches to the bladder, 
womb, and rectum; beſides which, there are 
a few nervous twigs, which deſcend through 
the broad ligament to the ovaries, and others 
from the nerve, that goes with the veſſels to 
the clitoris. The great number of the nerves, 
therefore, make theſe parts extremely ſenſible. 
S. 810. The deſcriptions, we have hitherto 
given, are in common to all ages of the female; 
but about the 13th or 14th year, near at 
the ſame time when ſemen begins to form itſelf in 
the male, there are likewite conſiderable changes 
produced in the female. For, at this time, 
the whole maſs of blood begins to circulate in 
the girl with an increaſed force, the breaſts are 
filled out, t the pubes begin to be cloathed, and, 
at the ſame time, the Ane; in ſome mea- 
ſure, make their ene But before the 
menſtrual flux, there arc various ſymptoms ex- 
citæd in the ſoins, heavy pains, head-achs, and 
cutancous puſtules cominonly proceed. For 
now the fleccy veſſels of the uterus, which, in 
tac ſta te of the foetus, were white, and tran- 
{uded a fort of milk, as, in the young girl, 
they tranſuded a ſerous liquor, do now begin to 
ſwell with blood; the red parts of which are 
depoſited through the veſſels, into the cavity of 
the uterus. This continues fome days, while, 
in the mean time, the firſt troubleſome ſymp- 
roms abate, and ths uterine veſſels, gradually 
contracting their openings, again diſtil only a 
Vor. II. 1 little 
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little ſerous moiſture, as before. But then 
the ſame efforts return again, at uncertain in- 
tervals in tender virgins, 'till, at length, by 
degrees, they keep near to the end of the fourth 
week, at which time follows a flux of blond, 
as before, which is perjodicaily continued to 
about the goth year ; though the diet, coun.ry, 
conſtitution, and way of lite cauſe a great va- 
riation in this dilcharge. | 
$. 811. This diſcharge of blood, from the 
veſſels of the uterus itſelf, is demonſtrated by 
inſpection, in women who have died in the 
midſt of their courſes; and, in living women, 
who having an inverſion of the uterus, the 
blood has been ſeen plainly to diftil from the 
open orifices : it alſo appears from the nature of 
the uterus itſelf, full of ſoft ſpungy veſſels, 
compared with the thin, callous, little fleecy, 
and almoſt bloodleſs ſubſtance of the vagina. 
But that this is a good and found blood, in an 
healthy woman, appears both from the fore- 
going and innumerable other obſervations, 
$. 812. Since none, but the human ſpecies, 
are properly ſubject to this menſtrual flux of 
blood, (although there are ſome animals, who, 
at the time of their vernal copulation, diſtil a 
{mall quantity of blood from their genitals) 
and ſince the body of the male is always free 
from the like diſcharge, it has been a great en- 
quiry, in all ages, what ſhould be the cauſe of 
this ſanguine excretion, peculiar to the fair ſex. 
To this effect, the attraction of the moon, which 
is known to raiſe the tides of the ſea, has been 
accuſed in all ages; others have referred it to a 
6 ſharp 
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ſharp ſtimulating humour, ſecreted in the ge- 
nital parts themſelves. But if the moon was 
the parent of this effect, it would appear, in all 
women, at the ſame time, which is contrary 
to experience; ſince there is never a day, in 
which there are not many women ſeized with 
this flux, nor are there fewer in the decreaſe, 
than the increale of the moon. As to any 
ſharp ferment ſeated in the uterus or its parts, 
it will be always enquired for in vain, where 
there are none but mild mucous juices, and 
where venery, which expels all thoſe juices, 
neither increaſes nor leſſeus the menſtrual flux; 
but laſtly, that it proceeds entirely from a ple- 
thora or too great a fulneſs of blood, appears 
from hence; that, by a retention, the courſes 
have been known to break through all the other 
organs of the body, where no vellicating fer- 
ment could be ſeated, even ſo as to burſt open 
the veſſels of each organ. 

8. 813. Nature has, in general, given women a 
body with ſofter or looſer veſſels, and ſolids that 
are leis elaſtic; their muſcles are allo ſmaller, 
with a greater quantity of fat interpoſed both 
betwixt them and their fibres; the bones too 
are ſlenderer and leis ſolid, and their ſurfaces 
have fewer proceſſes and aſperities. Moreover, 
the pelvis of the female is, in all its dimenſions, 
larger; the offa ilia ſpread farther from each 
other, and the os ſacrum recedes more back- 
ward from the bones of the pubes, wile the oſſa 
iſchii depart more from each other below; but 
above all, the angle, in which the bones of the 
pubes meet together to form an arch, is, in 
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the female, remarkably more large or obtuſe. 
Moreover, the hypogaſtrie and uterine arteries 
are conſiderably larger in women than in men, 
and have a greater ER Trtion of light. with 
reſpect to the thickneſs of their coats ; but the 
veins are, in proportion, leſs ample than in 
men, and of a more firm reſi ing texture, _ 
in other parts of the body, From hence j 
follows, that tac blood, brought bi the AG 
rial trunk to the womb. by ung from a 
weaker artery into a narrow and more reſiſt- 
ing vein, will meet with a more diff cut re- 
turn, and conſequently endeavour to eſcape or 
g off by the lateral veſſels. 

$. 814. The female infant new-born has her 
lower limbs very ſmall, and the greater part of 
the blood, belonging to the 1liac arterics, goes 


to the umbilicals, ſending down only a mall 


portion to the pelvis, which is conſequently 
ſmall, and but little concave ; fo that the blad- 
der and uterus itſelf, with the ovaries, project 
beyond the rim of the pelvis. But when the 
umbilical artery is tied, all the blood of the 
iliac artery deſcends to the pelvis and lower 
limbs, which, of courſe, grow larger, and the 


pelvis ſpreads wider and deeper : ſo that, by 


degrees, the womb and bladder are received 
into its cavity, without being any longer com- 
preiled by the inteſtines and peritonzum, when 


the abdominal muſcles urge down upon the lower 


parts of the abdomen. * 
$. 815. When the growth is advanced to 
puberty, we find the arteries of the uterus 
and pelvis univerſally larger, which, in the fœ- 
tus, 
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tus, were extremely ſmall; and ſo much are 
they all changed, that the hzmorrhoidal artery 
ſerves now as a trunk to the hypogaſtric 
(F. 797.), inſtead of what was before the um- 
bilical artery. Therefore, at this age of life, a 
greater quantity of blood will be ſent to the 
uterus, vagina, and clitoris, than was before 
uſual. 

$. 816. At the ſame time, when the growth 
of the body begins conſiderably to diminiſh, 
the blood, finding eaſy admittance into the 
compleated viſcera, is made in a greater quan- 
tity, the appetite being now very ſharp in ei- 
ther ſex, in both which a plethora from thence 
follows, which, in the male, vents itſelf fre— 
quently by the noſe, from the exhaling veſſels 
of ihe pituitary membrane being dilated to fo 
orcat a degree without a rupture, as to let the 
red blood diftil through them (F. 459.). But, 
in the female, the ſame plethora finds a more 
eaſy vent downward, being that way directed 
partly by the weight ot the blood itſelf, to 
the uterine veſſels now much enlarged, of a 
ſoft fleecy fabric, ſeated in a looſc hollow part, 
with a great deal of cellular fabric interſperſed, 
which is very yielding and ſucculent, as we ob- 


O 
ſerve in the womb; from theſe cauſes, the 


veſſels being eaſily diſtendible, the blood finds 
a more caſy paſſage through the very ſoft 
Heecy exbaling veſſels, which open into the ca- 
vity of the uterus, as being there leſs reliſted 
than in its return by the veins, or in taking a 
courſe through any other part ; beraiuſe, din 
females, we obſerve the arteries of the head 
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are both ſmaller in proportion, and of a more 
firm reſiſting texture. The blood is, therefore, 
firſt collected in the veſſels of the uterus, which, 
at this time, by repeated diſſections, are ob- 
ſerved turgid or ſwelled ; next it is accumulated 
in the arteries of the loins and the aorta itſelf, 
which, urging on a new torrent of blood, im- 
pelled from the heart by degrees, augments the 
force, ſo far as to open and wedge the red 
blood into the ſerous veſſels, which, at firſt, 
tranſmit an increaſed quantity of warm mucus, 
afterward a reddiſh coloured ſerum, and, by 
further opening, they, at laſt, emit the red 
blood itleit, which, however, in this diſcharge, 
has uſually a grcatcr proportion of ſerum. The 
ſame greater impulſe of blood, determined to 
the genitalh parts, drives out the hitherto latent 


hairs, 1:creates tlie bulk of the clitoris, dilates 


the cavernous plexus of the vagina, and whets 
the female appetite towards venery. Accord- 
ingly we find, that the quantity of the men- 
ſtrual flux and the earlineſs of their appearance 
are promoted by every thing, that either in- 
creaſes the quantity or momentum of the blood, 
with reſpect to the body in general, or which 
direct the courſe of the blood more particularly 
towards the uterus ; ſuch as joy, luſt, bathing 
of the feet, &c. 

$. 817. When fix or eight ounces of blood 
have been thus evacuated, the unloaded arteries 
now exert a greater force of elaſticity, and, 
like all arteries that have been overcharged with 
blood, contract themſelves, by degrees, to a 
leſs diameter, ſo as, at length, to give paſſage 
ON.Y 
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only to the former thin exhaling moiſture ; but 
the plethora or quantity of blood, being again 
increaſed from the ſame cauſes, a like diſcharge 
will always more eaſily enſue, or return thro' 
the veſſels of the uterus, after they have been 
once thus opened; ſo that, except in extraor- 
dinary caſes, it rarely ſeeks for a different paſ- 
ſage. Nor is there any occaſion to perplex 
ourſelves about the cauſe, why this periodical 
diſcharge is, for the moſt part, nearly regular 
or menſtrual ; for this depends upon the pro- 
portion of the quantity and momentum of the 
blood daily collected, together with the reſi- 
ſtance of the uterus, which is to yield again gra- 
dually to the firſt courſe. Therefore this cri- 
tical diſcharge of blood never waits for the in- 
terval of a month, but flows ſooner or later, 
according as the greater quantity of blood, in 
plethoric women, 1s determined by luſt, or other 
cautes, towards the uterus. Finally, they ceaſe 
to flow altogether, when the uterus, like all the 
other ſolid parts of the body, has acquired ſo 
great a degree of hardneſs and reſiſtance, as 
cannot be overcome by the declining force of 
the heart and arteries, by which the blood and 
Juices are drove on through all the veflels. 
This increaſed hardneſs in the old uterus is ſo re- 
markable in the arteries and ovaries, that it 
eaſily diſcovers itſelf both to the knife and the 
injections of the anatomiſt. But, in general, brute 
animals have no courſes, becauſe, in them, the 
womb is, in a manner, rather membranous 
than fleſhy, with very firm or reſiſting veſlels, 
which, with the difference of their poſture, 
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never permit a natural hxmorrhage from the 
genital parts. 
8. 818. It will, perhaps, be demanded, why 
the breaſts fill out at the ſame time with the ap- 
roach of the menſes? we are to obſerve, that 
the breaſts have many particulars in their fabric, 


common to that of the uterus, as appears from 


the ſecretion of the milk in them, after the 
birth of the fœtus, which increaſes or diminiſhes, 
in proportion as the lochial flux is either increaſed 


or diminiſhed ; from the fimilitude of the ſerous 


liquor, like whey, found in the uterus, fo as to 
reſemble milk, in thoſe who do not ſuckle their 
children, being of a thin and white conſiſtence, 
appearing very evidently in brute animals; alſo 
from the turgeſcence or erection of the pa- 
pillz or nipples of the breaſt by friction, ana- 
logous to the erection of the clitoris. There- 
fore the ſame cauſe, which diſtend the veſſels 


of the uterus, likewiſe determine the blood 


more plentifully to the breaſts; the conſequence 
of which is an increaſed bulk and turgeſcence 
of the conglomerate glandules and cellular fa- 


bric, which compoſe the breaſts, 
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LECTURE XXXV. 


Of the P rognant Uterus, 


§. 819. the preceding condition the ute- 
rus conſtantly remains, unleſs, by 
congreſs with the male, it becomes impreg- 
. towards which, nature has given women a 
covetous appetite, as well as for the taking of 
food; and for this ſhe has likewiſe framed pe- 
culiar organs. She has firſt added to the womb 
a vagina or round m<mbranous cavity, catly 
dilatable, which, as we have al: cady ſeen 
(F. ©04.), embraces and ſurrounds the projecting 
mouth of the uterus ; from wlience it deicends 
obliquely forward under the bladder, which 
lies before it, and reſting upon the rectum with 
which it adheres, and advances to an opening 
ſufficiently large below the urethra. This 
opening, in the fœtus and in virgins, has a re- 
markably wrinkled valve, forme as a produc- 
tion of the ſkin and cuticle, undcr the deno- 
mination of yen, which ſerves to exclude the 
air or water, and afford tome figns of chaſtity. 
It is circular, excepting a {mall deficiency un- 
der the urethra, which yet is not always con- 
ſtant, but ſpreads itſelf very broadly below, to- 
MINES the anus. This membrane, 1t not pre- 
vioutly injured by diſcaſe or violence, is broke 
in the firſt congreſs; and, in length of time, 
its lacerated portions "almoſt diſappear. 
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8. 820. The fabric of the vagina is ſome- 
what like that of the ſkin, compoſed of a firm, 
denſe or callous cuticle, covering a thick, white, 
nervous ſkin, in which, more eſpecially at its 
end, appear fleſhy fibres. Its internal ſurface 
Is, in a great meaſure, rough, beſet with many 
callous warts, which, though hard, are ſen- 
ſible; beſides which, there are thin plates, ter- 
minated with a protuberant inclined edge, point- 
ing downward, ſo as to form two principal 
row:, ſpreading betwixt thoſe warts; and of 
theſe, the uppermoſt are extended under the 
urethra, where they are larger, as the lower 
are incumbent on the anus. From each of 
theſe to the other are continued, on both fides, 
ſeveral. rows of leſter valve-like papilla, va- 
riouſly inflected into arches, and which ſeem 
to be deſigned for increaſing the pleaſure, and 
facilitating the expanſion when it is called for. 
It is furniſhed with a proper mucus of its own, 
ſeparated from particular ſinuſſes in ſeveral parts, 
but more eſpecially in its poſterior and ſmoother 
fide. 

8 821. At the entrance of the vagina are 

refixed two cutaneous productions or appen- 
dages, called nymptæ, continued from the cutis 
of the clitoris, and from the glans itſelf of 
that part; and theſe, being full of cellular ſub- 
ſtance in their middle, are of a turgeſcent or 
diſtendible fabric, jaggid and repleniſhed with ſe- 
baceous glandules on each fide; ſuch as are 
alſo found in the folds of the præpuce, belong- 
ing to the clitoris. Their ule is principally to 
direct the urine, which flows betwixt them 


both 
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both from the urethra, that, in its deſcent, it 
may be turned off from clinging to the body, 
in which office the nymphæ are drawn toge- 
ther with a ſort of erection. Theſe membra- 
nous productions deſcend from the cutaneous 
arch ſurrounding the clitoris, which is a part 
extremely ſenſible, and wonderfully influenced 
by titillation ; for which it is made up, like the 
penis, of two cavernous bodies, ariſing, in like 
manner, from the ſame bones (F. 794. ), and 
afterwards conjoining together in one body, but 
without including any urethra. It is furniſhed 
with blood -veſſels, ner ves, and levator muſcles, 
like thoſe of the penis (8. 794.), like unto 
which the clitoris grows turgid and erect in the 
venereal congreſs, but leis in thoſe who are 
very modeſt. 

$. 822. At the outer ſides of the vagina, 
where the cutaneous lips are continued into 
large folds, to guard or defend the whole 
pudenda, there 1s a large ſurrounding plexus 
of veins, formed by the ultimate 3 of 
the external hxmorrhoidal veins. This plexus, 
both from the right and left fide, are conjoined 
together with the middle plexus, in the upper 
part of the vagina, above the clitoris ; but a 
good deal of the fabric 1s here obſcure. Into 
thoſe plexuſſes the blood impetuouſly flows, at 
the time of venereal irritation, ſo as to ſtraighten 
the vagina, and increaſe the pleaſure of both ſexes, 
To the ſame purpoſe alſo conduces the muſcle, 
termed /i vagine conjlricior, which, ariſing 
on each {ide from the ſphincter of the anus, 
and from within the tubercle of the os iſchium, 
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covers the vaſcular plexus of the perineum, 
from whence it proceeds outward in the di- 
rection of the labia externa, and is inſerted 
into the crura clitoridis ; thus it ſeems to com- 
reſs the lateral venal plexuſſes of the vagina, 
and that of the perinzum, which are derived 
from the external hamorrhuidals; whence it 
every way conduces to retard the return of the 

venal blood. 
$. 823. When a woman, invited either by 
moral love, or a luſtful deſire of pleaſure, ad- 
mits the embraces of the male, it excites a con- 
vulſive conſtriction and attrition of the very 
ſenſible and tender parts, which lie within the 
contiguity of the external opening of the vagi- 
na, after the ſame manner as we obſerved be- 
fore of the male (S. *01.}; by theſe means the 
return of the venal blood being ſuppreſſed, the 
clitoris grows turgid and erect, the nymphæ 
ſwell on each fide, as well as the venal plexus, 
which almoit ſurrounds the whole vagina, ſo as 
to raiſe the pleaſure to the higheſt pitch; in 
conſequence of which there is expelled, by the 
muſcular force of the conſtrictor (F. 822.), but 
not perpetually, a quantity of lubricating mu- 
cous liquor, of various kinds. The principal 
fountains of this are ſeated, at the firſt beginning 
or opening of the urethra, where there are large 
mucons ſinuſſes, placed in the protuberant mar- 
gin of tins uriniferous canal. Moreover, there are 
two or three large mucous ſinuſſes, wich open 
themſelves into the cavity of the vagina itſelf; 
and others at the ſides of the urethra in the 
bottom of the ſinuſſes, which are formed by 
the 
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the membranous valves, ſulcated upward. Laſtly, 
at the ſides of the vagina, betwixt the bottoms 
of the nymphe and the hymen, there is one 
opening, on each fide, from a very long duct; 
which, deſcending towards the anus, receives 
its mucus from a number of very {mall fol- 
licles. 

8. 324. But the ſame action which, by increa- 
ſing the heights of pleaſure, cauſes a greater 
conflux of blood to the whole genital ſyſtem of 
the female (F. 551, &c.), occaſions a much 
more important alteration in the interior parts. 
For the hot male ſemen, penetrating the ten- 
der and ſenſible cavity of the uterus, which is 
itſelf now turgid with influent blood, does there 


* excite, at the ſame time, a turgeſcence and 


diſtenſion of the lateral tubes, which are very 
full of veſſels, creeping betwixt their two 
coats; and theſe tubes, thus copiouſly filled and 
florid with the red blood: become erect and 
aſcend, ſo as to apply the ruffle or fingered 
opening of the tube to the ovary. In the truth 
of all theſe particular changes, we are con- 
firmed by diſſections of oravid or pregnant wo- 
men, under various circumſtances, alſo from 
the comparative anatomy of brute animals, and 
from the appearances of the parts when diſ- 

eaſed. 
$. 82 5. But, in a female of ripe years, the 
Ovary is extremely turgid, with a lymphatic 
fluid, which will harden like the white of an 
egg, and with which little bladders are diſtended. 
Alto, before the conception, there 1s generally 
formed, by degrees, a kind of yellow coagu- 
lum, 
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lum, within ſome veſicle of the ovary (F. 806.), 
as I have frequently ſeen, which Adee in- 
creaſing very much by degrees, the coat of the 
velicle diſappears, and it changes into a hemi- 
ſpherical yellow body (corpus luteum), ſome- 
what like a bunch of currants; which body is 
inwardly hollow, and includes in its cavity, as 
far as we can perceive, the very minute hollow 
membranes or eggs, which are to be the ſeats 
of future fœtus's. The extremity of the tube, 
therefore, ſurrounding and comprefling the 
ovarium in the fervent congreſs, preſſes out and 
ſwallows a mature ovum, from a fiſſure in the 
outer membrane, from whence it is continued 
down, by the periſtaltic motion of the tube, 


to the uterus itſelf, which periſtaltic motion be- 


gins from the firſt point of contact with the 
ovum, and urges the ſame downward ſucceſ- 
ſively to the opening into the fundus uteri. 
The truth of this appears from the perpetuity 
of the corpora lutea, which are never abſent in 


prolific women, but always form a protube- 


rance ; from the repeated and conſtant obſer- 
vation, of the number of ſcars or fiſſures in 
the ovarium, being always conformable to the 
number of fœtuſſes excluded by the mother; and 
however ſmall the ovum is found in the tube, 
which is itſelf narrow, yet the entrance of it 
through the uterus is ſo much narrower, that the 
velicle can ſcarce pals along that way with its 


figure entire. Yet we muſt acknowledge, that 


the ovum was never truly obſerved, included 
within its yellow calix, in pafſing the tube. 


F. 826. 
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8. 826. This conveyance of the ovum is not 
performed without great pleaſure to the mo- 
ther, nor without an exquiſite unrelatable ſen- 
ſation of the internal parts of the tube, threat- 
ening a ſwoon or fainting fit to the future mo- 
ther. Thus, at length, a conception enſues, 
when the ovum is ſo changed by the male ſe- 
men, that the firſt rudiments of an incipient 
fetus are therein begun ; whether that be from 
a vermicle entering into the ovum, as a new 
inhabitant, or from the ſpirituous part of the 
ſemen, exciting a new vital motion in the fluids 
of the ovum itſelf; for hitherto there are no 
oblervations, which countenance a previous de- 
lineation of the fœtus in the ovum; no 
ſuch marks can be ſeen in the virgin ovum, 
and the fœtus, which is produced from unlike 
parents, reſembles the father more than the 
mother ; alſo the ova, which are, in all re- 
ſpects, perfect on the fide of the female, fo as 
to reſemble thoſe which are truly prolific, do, 
notwithſtanding, always prove ſterile, and bring 
forth nothing without the male ſemen. 

$. $27. It may be demanded, whether the 
ſeat of conception be in tome certain part of the 
uterus, to Which experiments ſhow. that the 
male {cmen is conveyed ? or whether the energy 
of the male ſercn impregnates the ovum, while 
it is yet lodged in the ovary; as would ſeem to 
follow from the cxamples of fœtuſſes, found 
in 2nd about the ovariam, and in the tube? to 
Which aa the evident changes, that are pro- 
duced by protitze vencry in the corpus luteum; 
and the aualogy ©! 51: feathered kind, in which, 
alter 
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after the congreſs, there is but one ovum falls 
into the womb ; though, at the ſame time, a 
great number are fœcundated in the ovary from 
the one ſingle tread ; nor is the ſmallneſs of 
the quantity, or ſluggiſhneſs of the motion ob- 
ſervable in the male ſemen, any objection to 
this ſyſtem, though ſome may imagine from 
thence, that it is not able to renetrate fo far 
through fuch narrow tubes. For that the tubes 
themſelves are in. a recent impregnation, re- 
pleniſhed with the male ſemen, is evident even 
to demonſtration or in ſpection, as well in man- 
kind as in brute animals. 

828. After conception, we know certainly, 
that the uterus in brute animals, cloſes itſelf; and 
it molt probably does the fame in our own 
ſpecies; that ſo the prepared and ſlender ovum, 
together with the expected fruit or fœtus, may 
not be loſt, to the diſa ppointment of nature in 
her intention. Aſter the human ovum has 
lain ſome days in the womb, we begin to learn 
its changes more ſenſibly. The ovum itſelf ſends 
out, on all ſides, fieecy ſoft branch es frem its 
including membrane, which is as yet fimple ; 
theſe fleeces s, inoſculate and cohere with others 
of the ſame form, belonging to the flocculent, 
exhaling and a abſorbing vells of the uterus in- 
terna ly (8 80 f.). This adheſion of the ovum 
is made in all parts of the uterus, but more eſ- 
pecially in its thicker part, W hick lies betwixt 
the entrance of the tubes, commonly called the 
fundus. By this communication a thin ſerous 
humour, paſſes from the villous orterivs of the 
uterus, into the receiving {mal veins of the 
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ovum, which is thereby nouriſhed, together 
with its included fœtus; but before this adhe- 
ſion, it is either nourithed by the matter it 
already contains, or ee by ſuch juices as it ab- 
ſorbs from the ſurrounding humour. 

§. 829. At this time, in the ovum, there is 
a great proportion of a limpid watery liquor, 
which, like the white of an egg, hardens by the 
heat of fire, or a mixture with alcohol ; and now 
the inviſible foetus firſt appears, with a very great 
head, a ſmall ſlender body, and as yet with- 
out limbs, fixed by a very broad flat navel- 
ſtring to the obtuſe end of the ovum. From 
hence forward the fœtus continually increaſes, 
as well as the ovum, but in a variable, unequal 
proportion; for while the arterial! ſerum is con- 
veyed by more open pailages into the ſmaller 
veſſels of the ovum, the fetus itſeif grows the 
faſteſt; becauſe now the greateſt part of its nou- 
riſhment ſeems to paſs, through the ample and 
open umbilical vein. At the ſame time the 
ovum itſelf allo grows, but leſs in proportion; 
and the waters, which it includes, gradually 
diminiſh from their firſt proportion, 1n reſpect 
to tie bulk of the fœtus. The fleecy pro- 
ductions of the veſſels from the ovum are gra- 
dually ſpread over with a continued membrane, 
which makes the chorion ; betwixt which and 
the amnios they are intercepted ; of theſe the 
greater part diſappear below, or elſe terminate 
in the chorion, and only thoſe which {ſprout 
out from the obtuſe end of the ovum, take 
root, or increaſe ſo as to form a round circum- 
{cribed placenta or cake. 

Vor, II. X §. 030. 
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$. 830. Such is the appearance of the ovum, 
as we have here deſcribed it, commonly. in the 
ſecond month ; from whence forward it changes 
only by increaſing in bulk. That part of the ovum 
next the fundus uteri is commonly uppermoſt, 
making about a third of its whole ſurface, in 
form of a flat round diſh or plate ; ſucculent and 
full of protuberances, but throughout pertectly 
vaſcular, uniting and interlocking with other 
tubercles of the lame kind, and with a thin 
cellular fabric of the uterus itſelt ; which being 
without fat, accurately collects and conjoins the 
ſmall veſſels of the uterus, as exhaling arteries, 
ſo as to correſpond inſeparably with the inhaling 
or abſorbing veins of the placenia, and the wide 
opening veins of this laſt to the veins of the 
uterus. This communication of the veſſels, ap- 
pears evident, from the loſs of blood which 
follows from a ſeparation of the placenta in a 
miſcarriage ; and from the blood of the foetus 
being exhauſted from an hzmorrhage in the 
mother; from hemorrhages that enſue from 
the navel-ſtring, ſo as to kill the mother when 
the placenta has been left adhering to the ute- 
rus; and laſtly, from the patlage of water, 
quickſilver, tallow, or wax, injected from 
the uterine arteries of the mother into the veſſels 
of the placenta, as is confirmed by the moſt faith- 
ful obſervations; to this add the ceſſation of 
the menſtrual flux in the mother, which quan- 
tity of blood mult of neceſſiity be taken up by 
ſome other part, viz. the fœtus. 

$. 831. The remaining unconnected part of 
the ovum, and likewiſe the ſurface of the pla- 
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centa, are covered by an external villous and 
fleecy membrane, full of pores and ſmall veſſels, 
of a reticular fabric, eafily lacerable, ſo as to 
reſemble a fine placenta, and is called the cho- 
on. But even this is, in ſome meaſure, con- 
nected to the ſurface of the uterus, by ver 
ſmall fleecy veſſels, but leſs and ſofter than the 
vellels of the placenta, But then theſe have 
inwardly a true folid membrane, ſpread under 
them as a foundation, which you may either 
reckon an inner plate of the chorion, or a ſe- 
cond diſtinct covering of the fœtus. 

$. 832. The innermoſt coat of the fetus, 
which is called amnzos, is a watery pellucid 
membrane, very rarely ſpread with any conſpi- 
cuous veſſels, which yet it has had under my 
obſervation in an human ſubject ; extremely 
ſmooth, and in all parts alike; alſo extended 
under the placenta with the former, the ſur- 
face of which 1s every way in contact with rhe 
waters. With the outer plate of the chorion 
the cellular ſubſtance 1s conjoined. 

F. 833. The nouriſhment of the fœtus from 
the beginning to the end of the conception, is 
without doubt conveyed to it through the um- 
bilical vein. This gathers its roots from the 
exhaling veſſels of the uterus (F. 810.), and has 
manifeſt communications by ſome roots with 
the umbilical artery, from whence it in part 
riſes, and meeting together in a large trunk, it 
is twiſted in a circular manner through a num- 
ber of folds to a ſufficient length, that may al- 
low of a free motion; and in this courſe it is 
furrounded with a cellular ſubſtance full of 

X 2 mucus, 


| 
| 
' 
| 
| 


308 Of the Pregnant Womb, 


mucus, diſtinguiſhed by three partitions, and 
the membrane, which is continued both to the 
amnios and peritonzum of the fœtus; z and af- 
ter forming ſome protuberances, it enters 
through the navel, in an arch made by a part- 
ing of the ſkin and abdominal muſcles, and goes 
on through a proper ſinus of the liver (F. 672.), 
into which the ſmaller portion of the blood that 
it conveys is poured through the ſlender ductus 
venoſus, into the vena cava, ſeated in the poſte- 
rior foſſa of the liver; but the greater part of its 
blood goes through the large hepatic branches, 
which conſtantly ariſe from it ſulcus, and re- 
main even in the adult (F. 674.) ; but it goes 
thence to the heart by the continuous branches 
of the vena cava (F. 656.). It may be de- 
manded, whether the circulation be reverſed in 
the liver of the fetus? whether the ſinus or 
left branch of the vena portarum be not a part 
of the umbilical vein itſelf, ſo as to convey the 
blood by its branches from the placenta to the 
cava, while only the right branch (F. 664.) 
conveys the blood of the meſentery and ſpleen 
through the liver? and whether this motion 1s 
allowable from the different and almoſt con- 
trary direction of the blood from the umbilical 
vein, and that brought from the meſentery, 
ſince there is no ſeptum to diſtinguiſh betwixt 
the umbilical vein. 

$. $34. But this is not all the uſe of the 
placenta : for the foetus ſends great part of its 
blood again into the ſubſtance thereof, by 
two large umbilical arteries, which are conti- 
rucd on in the direction of the aorta ; and af- 


ter 
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ter giving ſome ſlender twigs to the femorals, 
with {till ſmaller arteries into the pelvis, they aſ- 
cend reflected back with the bladder on each 
ſide of it, ſurrounded with the cellular plate of 
the peritonzum, with ſome fibres ſpreading to 
them from the bladder and ureter, in which 
manner they proceed on the outſide of the pe- 
ritonæum into the cord at the navel, in which 
paſſing alternately in a ſtreight and contorted 
courſe, they form various twiſtings or wind- 
ings, ſomewhat ſharper than thoſe of the vein 
which they play round; in which manner they 
at laſt arrive at the placenta, whoſe ſubſtance 
is entirely made up of their branches, in con- 
junction with thoſe of their correſponding vein. 
By theſe branches the blood ſeems to paſs out 
through the minute arteries of the placenta into 
the bibulous veins of the maternal uterus, that 
after undergoing the action of the lungs by the 
mother's reſpiration, it may return again in an 
improved ſtate to the fœtus: for what other 
reaſon can be aſſigned for ſuch large arteries, 
which carry off above a third part of the blood 
in the fœtus, to the placenta and womb of the 
mother ? 

$. 835. But it will perhaps be demanded, 
whether the fœtus is not nouriſhed by the 
mouth likewiſe ? whether it does not drink of 
the lymphatic liquor contained in the cavity of 
the amnios, which is coagulable like the nutri- 
tious ſerum, and in the middle of which the 
foetus ſwims ? whether this opinion is not in 
ſome meaſure confirmed, by the analogy of 
chickens, which are under a neceſſity of being 
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nouriſhed, from the contents of the egg only ; 
to which add the abſence of a navel-ſtring in 
ſome fœtus's, the quantity of meconium filling 
the large, and part of the ſmall inteſtines ; the 
ſimilitude of the liquor found in the cavity of 
the ſtomach, to that which fills the amnios, 
the proportionable decreaſe of the liquor amnn, 
as the foetus enlarges; and finally, the gluti- 
nous threads which are found continued from 
the amnios, through the mouth and gula, into 
the ſtomach of the fœtus? again, what are the 
fountains or ſprings from whence this lymph 
of the amnios flows? whether it tranſcends 
through certain pores from the ſucculent cho- 
rion, which is itſelf ſupplied from the uterus ? 
It muſt be confeſſed, that theſe enquiries la- 
bour under obſcurities on all fides ; notwith- 
ſtanding which, there ſeems more probability for 
them than otherwiſe, ſince the liquor is of a 
nutritious kind, derived from the uterus. 

$. 836. All the excremental faces, which 
are collected in the fetus during the whole 
time of its reſidence in the womb, amount to 
no great quantity, as they are the remains of 
ſuch thin nutritious juices, percolated through 
the ſmalleſt veſſels of the uterus. I frequently 
obſerve, that the bladder is empty in the fœtus, 
on account of the perpetual warmth with which 
it is cheriſhed; for in like manner we ſee, that 
the external heat in adults will greatly diminiſh 
the ſecretion of urine. However, there is ge- 
nerally ſome quantity of urine, collected in a 
very long conical bladder, and the reſt is pro- 
bably transferred through the kidneys of the 


mother. 
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mother. But in the cavity of the inteſtines, there 
is collected together a large quantity f a dark 
green pulp, which may poſſibly be the --:1:2ins 
of the bile, and other exhaling Juices, i the 
feculent remains, which are ſometimes lei in 
other cavities of the body, that are filled wit: 
exhaling juices; and ſuch as I have fometimes 
obſerved, even in the vaginal coat of the teſticle. 

S. 837. It may then be demanded, whether 
there is any allantois? fince it is certain, that 
there paſſes out from the top of the bladder, 
a duct, which is at firſt broad, covered by the 
longitudinal fibres of the bladder, as with a 
capſule; and afterwards when thoſe fibres have 
departed from each other, they are continued 
thin, but EoMow, for a conſiderable way over 
the umbilical cord, from whence they have 
been traced by Swammerdam and Dr. Hale, 
and other eminent anatomiſts, to their expan- 
ſion at the placenta, under this denomination ? 


whether this, although it be not yet evident in the 


human ſpecies, is not confirmed by the analogy 
of brute animal, which have both an urachus, 
and an allantois? But as tor any proper recep- 
tacle, continuous with the hollow uracus, it 
either has not yet been obſerved with ſufficient 
certainty, or elſe the experiment has not been 
often enough repeated, to become general in 
the human ſpecies; for we know, that in the 
human fetus, the urine is but ſeparated in a 
very ſmall quantity ; but it perhaps may be no 
improbable conjecture, that tome portion of the 
urine is conveyed to a certain extent into the 
funiculus umbilicalis, and there be transuſed into 
XN. 4 the 
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the ſpungy cellular fabric that ſurrounds it. 
But then this can. take up but a ſmall ſpace, ter- 
minating in the funis, and hardly ever ſeems 
to reach as far as the placenta, unleſs in ex- 
traordinary cales. | 
§. 838. In the mean time the foetus (F. 829.) 
continues to advance in growth, the limbs by 
degrees ſprout from the trunk, under the form 
of tubercles, and the other out-works of the 
human fabricature are by degrees beautifully 
finiſhed, and added to the reſt in a manner not 
here to be at large deſcribed, as indeed it has 
not been as yet by anotamiſts in general. Thus 
we ſee that in the anthropogenefſis, the head or 
encephalon, and its appendages, are firſt formed 
and compleated ; then the viſcera of the breaſt, 
and afterward the abdomen, and its contents; but 
laſtly, the limbs, with the other extreme parts. 
But in the thorax of the fœtus, we obſerve a 
good deal of difference in the organs from 
thoſe of an adult. 
$8. 39. The firſt of theſe differences is in 
the thymus, a large conglobate glandule, but 
of a ſoft looſe texture, compoſed of a great many 
lobules or ſmall portions, which are collected 
together into two larger, and connected one 
to another by a good deal of cellular ſubſtance. 
It is extended over the bottom of the neck, 
and through a large part of the mediaſtinum, 
being altogether filled with a whitiſh whey- 
like liquor ; but this body being compreſſed by 
the repeated expanſions of the lungs, is in adults 
beat together with the pulſations of the ſubjacent 
aorta, which enlarges after the birth; by theſe 
| means 


Of the Pregnant Womb. _ 313 
means there are at length very little remains of 
this gland to be ſeen. It will perhaps be de- 
manded, what is the uſe of this glandule ; or 
of its liquor? We are as yet indeed unac- 
quainted with theſe particulars; but we ob- 
{erve alſo, that all the other glandules of the 
fetus, more eſpecially of the conglobate kind, 
do in their bulk greatly exceed thoſe of adults. 

8. 840. The cavity of the breaſt is (ſhort in 
the fœtus, and greatly depreſſed by the enor- 
mous bulk of the liver; the lungs are ſmall in 
proportion to the heart, and ſo ſolid as to 
ſink in water, if they are every way excluded 
from taking the atmoſphere into their ſpungy ſub- 
ſtance, in making the experiment. Since there- 
fore the like quantity of blood (& 292, 297.), 
which paſſes the lungs by reſpiration in adults, 
cannot be tranſmitted through the unactive 
lungs of the fœtus, who has no reſpiration ; 
there are therefore other ways prepared in the 
fetus, by which the major part of the blood can 
paſs directly into the aorta, from the lower cava 
and umbilical vein, without entering the lungs. 
And firſt the ſeptum betwixt the right and 
left auricle, conjoining them together, is perfo- 
rated with a broad oval foramen ; through 
which the blood coming from the abdomen, 
and a little directed or repelled by the valvular 
ſides of the right auricle, flows in a full ſtream 
into the cavity of the left auricle. But it is by 
degrees that the membranes of each ſinus de- 
part from each other, upward and backward, 
above the oval foramen into the pulmonary 
ſinus, where they are connected on each tide 

above, 
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aboveg by ſeveral orders of fibres, which below 
are palmated or like fingers, ſo as to cloſe up at 
firſt a ſmall part, and afterwards a greater part 
of this foramen, ſo as to leave only a ſmall oval 
portion of it at liberty; which lies pervious, 
betwixt the round margin of the ſaid oval fora- 
men, and the increaſing valve, making in the ma- 
ture foetus, about a fifteenth part of the area or 
capacity of the mouth of the vena cava. 

$. 841. That the blood takes this courſe in 
the ſœtus, and that it does not on the contrary 
flow trom the ſinus of the left to that of the 
right auricle, is evident, from all manner of 
experiments and obſervations. For, firſt, the 
column of blood in the right finus, 1s of all 
the largeſt; and as it is the returning one from 
the whole body, cannot be exceeded by any 
other; but the left auricle has ſo much lets 
blood in proportion than that of the right, in- 
aſmuch as part of it flows through the duct or 
canalis arterioſus into the aorto, whence its 
contents will be much leſs than that of the 
right auricle: moreover, the valve of the oval 
foramen in a mature fœtus, is ſo large, and 
placed ſo much to the left of the mulcular 
arch or iſthmus (F. 840.), that when it is im- 
pelled by the blood from the left fide, the valve, 
like a palat or ſhutter, cloſes up the foramen ; 
but being impclled from the right fide, it rea- 
dily gives way ſo as caſily to tranſmit either 
blood or flatus. 

§. 842. Moreover, there is but a ſmall por- 
tion of the ſame blood, which firſt entered the 
right auricle and ventricle of the heart, age 

ta KCS 
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takes its courſe through the lungs; for the pul- 
monary artery, being in the fœtus much larger 
than the aorta, is directly continued into the 
latter by an open paſſage, called the ductus ar- 
terioſus ; which is larger than the light of both 
the pulmonary branches together, and enters 
that part of the aorta which comes firſt in con- 
tact with the ſpine, under its left ſubclavian 
branch: by which means it transfers more than 
half the blood to the deſcending aorta, which 
mutt otherwiſe have paſſed through the left 
auricle and ventricle into the aſcending branches 
of the aorta; and this is the reaſon why the 
aorta in the fœtus is ſo ſmall at its coming out 
from the heart. By this mechaniſm an over- 
charge of blood is turned off from the lungs, 
by directing a great part of that fluid in a 
ſtreight courſe to the umbilical arteries. 

§. 843. As the foetus grows larger, ſo the 
uterus increaſes proportionably ; the ſerpentine 
arteries of which it 1s compoſed, being ex- 
tended by the impelled blood, and ſtretched 
into a more direct courſe. Thus its thickneſs 
continues the ſame, becauſe the greater quan- 
tity of blood and dilatation of the arteries and 
veins, make up for the extenuation of the ſolid 
cellular and. fibrous ſubſtances. But more eſpe- 
cially the fundus, or upper part of the womb, 
increaſes beyond the reſt; ſo that by dilating 
above the tubes, theſe laſt ſeem thus to de- 
ſcend irom the middle of the uterus, which 
now by degrecs goes out of the pelvis, even 
as high as the colon and ſtomach itſelf, ſo as 
to compreſs all the abdominal viſcera, more 

eſpe- 
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eſpecially the bladder and rectum. During 
this whole time of the uterine geſtation, the 
os tincæ is never perfectly cloſed or ſhut together, 
but only ſtoped up and defended from the air 
by thick mucus from the ſinuſes, and perhaps 
from the veſicles, which are ſeated in the 
cervix uteri, Morcover, the cervix or neck of 


the womb itſelf, yields to the extenſion of its 


body; ſo as to become perfectly ſhort, and form 
a broad flat opening, of no length; which, to- 
wards the time of delivery, 1s always more or 
leſs relaxed and gaping. As theſe matters ad- 
vance, the fœtus, which in the firſt months 
had no certain ſituation, being now grown to 
a conſiderable bulk, is about the middle of the, 
timeof geſtation, folded together into a globe, in 
ſuch a manner, that the head lies be:wixt the 
knees; and being the heavier part, it ſubſides by 
degrees, more and more towards the cervix 

uteri. | 
F. 844. This alteration and advancement of 
the fœtus, excites at firſt uncertain commoti- 
ons, by which the tides of the irritated uterus 
endeavour to diſengage themſelves; and at 
length, towards the concluſion of the ninth ſo- 
lar month, when both the weight and reſt- 
leſsneſs of the fœtus in often kicking the womb, 
become now intolerable, the head of the 
fetus is by the re- action of the uterus and ab- 
domen, impacted into the bowl of the pelvis, 
ſo as to give the mother great uncaſineſs, as if 
a quantity of fœces were collected for exclu- 
ſion in the rectum ; in conſequence of which 
pain, 
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pain, the mother is obliged to throw or ſtrain 
towards delivery. 

§. 345. The teneſmus thus increafing till 
it is no longer tolerable, the mother uſes all 
her efforts by very deep inſpirations, which 
preſs downwards the uterus and viſcera of the 
abdomen (F. 745.) ; and at the ſame time the 
womb itſeit, by its contractile vital force, now 
increaſed by the ſtimulus, conſtringes itſelf fo 
powerfully about the fœtus, as ſometimes to 
exclude it, without further efforts from the mo- 
ther. Here then the amnios, filled-out with the 
waters, 1s firſt protruded vertically, betore the 
head of the fetus, ſo as to dilate the os inter- 
num uteri; in which, the membranes being by 
degrees extenuated and dilated, eaſily break, 
and pour out their waters, which lubricate the 
paſſages, and relax all the parts of the vagina. 
The naked head of the fœtus now preſents, na- 
turally with the face to the os ſacrum; dire&- 
ed that way by its weight: and being urged 
forward, like a wedge or cone it further dilates 
the os uteri ; till at Jength, by the more power- 
ful efforts of the mother, which often looſen 
the bones of the pubis in young women, the 
head is thruſt out through the diſtractile vagi- 
na, with intolerable pain to the mother, and 
an univerſal tremor of body ; and if none of 
the bones of the pelvis happen to preſs une- 
qually, the infant caſily adyances, and is ſoon 
delivered into the world. | 

$. 846. Theplacenta or after-burthen of the 
fetus, connected with the fundus uteri (. 810. 
is, in the next place, ſeparated ſrom the 
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womb ; without much difficulty in a mature 
birth, partly by the weaker throes of the mo- 
ther, and partly by the extracting force of the 
deliverer ; by which the fleecy or villous ſur— 
face of the placenta being withdrawn from 
that of the womb, is immediately followed 
with a conſiderable flow of blood ; and thus 
is the mother delivered from the ſecundines or 
after-birth. The umbilical cord of the foetus 
is next tied with a ligature before it is cut off; 
for it cannot be left open, without danger of a 
fatal hæmorrhage. Thus the umbilical vein is 
deprived or cut off from all the ſupplies of 
blood which it uſed to receive, and at the ſame 
time an inſuperable obſtacle is oppoſed to the 
exportation, that was made by the arteries of 

the ſame name. 
§. 847. The uterus, which hitherto had 
been diſtended heyond imagination, now con- 
tracts itſelf, by the elaſtic power of its fibres; 
(F. 804.) ſo ſuddenly and powerfully, as often 
to catch and embarraſs the hand of the deli- 
verer, and frequently retain the placenta, if it 
be not ſoon looſened and withdraw:., By this 
contraction of the womb, the bleeding veſſels 
are compreſſed, no leſs than by the contraction 
of their own coats; whence the large quantity 
of blood that was collected in the uterine ſub- 
ſtance abundantly flows out, under the denomi- 
nation of the lochia; at fuſt a merz gore, but 
afterwards their purple colour changes by degrees 
to that of the yellow ſerum; and is the open- 
ings of the veſſels more contract theinſelves, 
they at length become of a whitiſh or 
$56 wheyith 
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wheyiſh complexion: and then, the ample 
wound or excoriation of the uterus ſoon recovers 
a new epithelium or cuticle, and ſhrinks up to 
2 bulk not much exceeding that of the primi- 
tive virgin uterus. 

8 348. But after two or three days are 
elapſed from the birth, when the lochial diſ- 
charge has almoſt ſpent itſelf, the breaſts be- 
gin to {well conſiderably, and their ducts, which 
in the time of geſtation often diſtil a little thin 
ſerum from the nipple, become now very tur- 

gid, with a ſweet liquor; which is at firſt thin 
or like whey, but is ſoon after followed by the 
thicker chyle itſelf, not much altered, under 
the denomination of milk; namelv, a white, 
ſweetiſh and thick liquor, very much reſem- 
bling that of the chyle, and replete with an 
eſſential ſalt, like that of ſugar, which ſpon- 
tancoully turns ſour; it has alſo a volatile and 
ſomewhat odorous vapour, a good deal of fat 
or olly parts, a larger portion of a white crafſ:- 
mentum or cheeſy curd, and ſtill more of a 
diluting water; and again in the craſſamentum, 
are contained parts of a more earthy, alcaleſ- 
cent or animal nature. But when the chyle 1s 
once changed into ſerum, by faſting ſix or more 
hours after a meal, the milk becomes brack- 
iſh, alcaleſcent, and diſpleaſing to the infant. 
As the chyle, ſo the milk frequently retains 
the nature of the aliments and medicines taker 
into the ſtomach. The caule of this increaſed 
ſecretion in the breaſts, ſeems owing to revul- 
ſion, in conſequence of the plentiful uterine 
ſecretion being ſuppreſſed, by which the fœtus 


Was 


320 Of the Pregnant Womb. 


was nouriſhed ; in the ſame manner as a diarr- 
hæa is ſuppreſſed by increaſing the perſpiration, 
or the reverſe. For it has been obſerved, that 
true milk will ſometimes make its way through 
other parts, beſides the breaſts, and eſcape 
through wounds, &c. but the inoſculations 
betwixt the mammary and epigaſtric arteries, 
though true, are ſo ſmall, that they can have 
but a very little ſhare in this account. 

$. 849. The breaſts are made up with a ve- 
ry large quantity of ſoft ſurrounding cellular 
fat, of a white colour; and conglomerate glan- 
dules, of a convex figure, aſſembled into 
bunches ſomewhat round and hard, of a red- 
diſh blue colour, outwardly ſurrounded and 
connected together by a firm web of the cel- 
lular ſubſtance. To theſe glandules a great 
number of blood - veſſels are diſtributed from 
the internal mammaries, from the external 
veſſels of the thorax, and ſometimes from thoſe 
of the ſhoulders, all which inoſculate together 
around the nipple. The nerves of this conglo- 
merate gland are both" large and numerous, 
like thoſe of the more ſenſible cutaneous parts, 
being derived from the intercoſtals. 

§. 850. From the middle of the glandules 
of the breaſt, an infinite number of ſmall ducts 
or roots ariſe, very flender, ſo::, white, and 
dilatable, which run together into larger, from 
all fides to the middle of the nipple, which 
they perſorate round its margin, in a circular 
figure, after emerging throv oh the root of the 
ſaid papilla or nipple; for by this denomination 
we call a cavernous or ſpungy protuberant 


body, 
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body, into which the blood may paſs out from 
its veſlels, fo as to cauſe a kind of turgeſcence 
or erection, with a ſomewhat ſimilar ſentation, 
as in the clitoris or penis. Through this pa- 
pilla open about twenty or more 0! ti excre- 
ory ducts from the breaſt, called 1. .crous, 
none of which inoſculate or join with ine 
other, but are greatly contracted at their open- 
ing in the nippie, to what they were in the 
breaſt; and thelie, in a looſe or flaccid ſtate of 
the nipple, are compreſſed, wrinkled, and col- 
lapſed together; but when the ipple is diſtend- 
ed by ſucking, or any kind of titih ation, they 
become ſtreight and open, ww; u patulcut 
mouths, lurking betwixt the Wrinkles Or n- 
ciſures of the cutis and cuticula. This papiiia 
or nipple is ſurrounded by a circle, planted 
with ſcbaceous ſmall glandules, which defend 
the tender ſkin againſt the repeated attrition 
and * of the ſucking infant. 

$. 851. Thus the infant is naturally pro- 
vided Sh its firſt food, which by inſtinct it 
weil knows how to receive, alth ourh It is as 
yet a ſtranger to all the other offices of human 
life. It is remarkable with how nuch ferven— 
cy the young guclt cauſes the nipple to ſwell 
by gentle vellications; the lips are preſſed cloſe 
to the breaſt, that no air may enter betwixt, 
at the ſame time the inſpiration is deep, and a 
ſpace formed in the back part of the mouth, 
in which the air is more dilated or rarificd; 
and thus, by the preſſure of the externa! air 
joined with that from the lips of the infant, 
the milk is urged from the breaſt through the 

Vox. II. * nipple, 
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nipple, in which it would otherwiſe be col- 
lected in ſo great a quantity, as ſometimes to 
Giſt] ſponta eouſly, from the force of the cir- 
culation; whence it is in this manner more 
eaſily drawn, as nouriſhment, by the infant. 
The firſt milk, which is like whey, termed 
coloſtra, looſens the tender bowels, and purges 
out the meconium (F. $46.), to the great ad- 
vantage of the infant. Yct it is alſo ober raple: 
the lactiſerous ducts are ſo open, that when 
the nipples of the breaſt are diſtended by titilla- 
tion, and a greater quantity of blood ſent into 
the breaſts, they have yielded milk to the ſuck - 
ing infant, even from virgins, ſometimes from 
old women, and rarely from the breaſts of men. 
. 852. But great changes now happen to 

the little new inhabitant of our world; and 
firſt, its dormant and unactive uterine ſtate; im- 
mediately changes in the reſpiration, which it 
endeavours to exert, even before it is well ſet 
at liberty from the vagina of the mother, being 
probably excited thereto from the pain or an- 
guiſh it feels by the various agitations of the 
deliverer, who is immediately ſaluted by its 
cries, At firſt, therefore, a portion of the air 
is admitted into the lungs, Which are as yet 
ſmall and full of moiſt vapours, but being di- 
lated from the air, change from a ſmall denſe 
body, ſinking even in falt water, into a light 
ſpungy floating ſabric, extended to a confi- 
derable bulk, with air. Now, therefore, the 
blood paſſes more eaſily into the enlarged and 
loole fabric of the lungs (F. 292.) ; in conſe- 
quence of which, a large portion of the W . 
that 
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that went before from the pulmonary artery, 
thro' the canalis arterioſus into the ao: ta, goes 
now into and through the lungs themſelves, by 
the other branches of the ſaid pulmonary ar- 
tery. And fo much the more is the arterial 
duct or canal deſerted, inaſmuch as there is | 
made a new obſtacle to the deſcent of the blood 
into the abdomen, from the lizature of the 
umbilical arteries; whence the blood of the 
deſcendin ; aorta cannot thus go to the lower | 
parts, but by the tame force, with which it 
dilates, all the arteries of the pelvis and lower 
extremities, Finaliy, as the lungs now receive 
more blood, ſo the aorta itſelf receives a greater 
quanti:y, and with greater force likewiſe from 
the heart; whereupon the intermediate canal, 
betwixt the protuberant part of the aorta and 
pulmonary artery, cloſes up or ſhrinks to ſuch 
a degree, that, in adults, it is not only an empty 
ligament, but likewiſe of very Jittle length. 
This courſe of the blood, therefore, is foon 
aboliſhed, or ſhut up commonly in about the 
compals of a year. | 

8. 85 3. In the like manner alfo, the foramen 
ovale is, from the ſame cauſes, gradually cloſed 
up. Fer when the way is rendered more free 
and pervicus into the lungs, it Will! Kewiie be 
more tree into theright ile of the heart; hence 
the blood, both of the aſcending and deſcend— 
ing cava, will flow thither more plentifully, as 
it is invited by the more lax pulmonary artery, 


— 2 ws — \ — -* > & 3 - +4 
into which it will rather move on, than through * 
the oblique narrow foramen or the teptum. 1 
Again, the umbilical vein, being now almoſt i 
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deſtitute of any ſupply with blood from the li- 

ature of the navel (F. 346.), leſs blood will 
Hom thence flow into the lower cava, and con- 
ſequently the preſſure, on the right tide, againſt 
the oval foramen will be diminiſhed, by which 
means the blood of the upper cava, being turned 
off by the iſthmus, will be ſcarce able to pe- 
netrate the obliquity of the foramen ovale. 
Thence again, as more blood is derived through 
the lungs into the left finus and auricle, its 

reater dilatation and extenſion will {ſtrain the 
ittle horns of the oval valve, ſo as to draw up 
and preſs the valve, together with the iſthmus, 
whereby it is extended ſo far, as wholly to ſhut 
up the opening in the mature infant, while, at 
the ſame time, the blood, within the left ſinus, 
props up the ſaid valve, ſo as to ſuſtain the im- 
pulſe of the blood, on the other fide, within 
the right ſinus. Thus the foramen ovale cloſes 
up by degrees, as the upper margin of the 
valve forms a concretion to the poſterior face of 
the iſthmus. But this is performed very flow- 
ly, infomuch, that frequently, in an advanced 
age, there will be ſome {mall aperture or tube 
{till remaining ; and where there is none of 
this tube, yet there are the remains of one, as 
a kind of ſinus, hollow to the left fide, that 
makes a tube opening upward to the right ſide, 
and blind or cloſed to the left. 

| & 854. The umbilical vein, being deprived 
of blood, ſoon cloſes up. The blood of the 
vena portarum, having no oppoſition from that 
which formerly flowed through the umbilical 
vein, occupies the left ſinus and curve of the 


umbi- 
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umbilical foſſa (F. 674.), and ſends its blood 
through thoſe branches by which that of the 
umbilical vein before paſſed. Thence the ductus 
venotus, being neglected, ſhrinks up and cloſes, 
by the new compreſſure which the deſcend- 
ing diaphragm makes, upon the liver by in- 
ſpication ; and by which the left lobe is preſſed 
towards the lobule, and perhaps too from the 
ohtuſe angle which the venal duct makes with 
the left ſinus of the vena portarum ; for it is 
certainly firſt cloſed in that part which lies next 

the vena portarum, 
$. 355. The umbilical arteries are alſo cloſed 
up from the ſame caules, as other arteries uſu- 
ally are after a ligaryre, whe's ſome of the 
blood, being, at the ſame rune, compacted into 
a polypus, fills up the blind void part, while 
the other blood, flowing above, whote impulſe 
was ſuſtained by the refiſting membranes, 
ſpreads 1:{elt through the adjacent leſs reſiſting 
branches, which are thereby rendered more 
open or diverging. Nor do ] think, we ought 
to neglect the force of the abdominal mulcles 
towards this effect, by which thoſe arterics are 
compreſſed againſt the full abdomen in each re- 
ſpiration; and again, the very acute angle, in 
which the umbilicalis gues off from the iliac 
artery, now becomes a curve, by deſcending 
with the ſides of the bladder, and is then di- 
rectly extended into an acute fold, which the 
thighs make with the body of the fetus, Thus 
the capacity of theſe arteries is ſoon ſhut up, leav- 
ing only a ſmall tube, that gives paſſage into two 
or three arteries of the bladder. The urachus, be- 
T1 ing 
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ing 1. kewiſe a very thin tube, extended perpet — 
dicutar! y Up: ard from the bladd ger, is, there- 
fore, catity cloſcd up; ſo that the contents of 
the bladder make ne endeavours to paſs that 
way, finding a ready out-let by the deicending 
urethra, 

$. 8 56. From the like cauſes the bulk of the 
liver 1ſ{c!f is leſſened, and, by degrees, con- 
tracts itfelt within the capacity of the hs + in 
the mean time the int. Rina craſſa, from the " Foal 
der condition in which they are obſerved in the 
fœtus, allate to a conſiderable diameter, and the 
ſtomach itſelf is gradually elongated; the large 
convexity of the ceum Forms itſelf by the 
force of the faces, preſſing perpendicularly 
downward to the right fide of the vermicular 
appendix ; and the lower limbs are likewiſe con- 
ſiderably enlarged by the return of the blood, 
tent back from the umbilical arteries now tied; 
and, by degrees, all the other changes are 
made. by which a foetus inſenſibly advances to 
the nature ana perfection of an adult perſon. 

F. 857. It will, perhaps, be demanded, by 
what cauſe the parts of the fœtus are thus ſuc- 
ceſſiveſy built up? whether this be the employ- 
ment of the mind or an:ma? we anſwer, that 
this does not ſeem an adequate cauſe, bein 
both ignorant of herſelf, and incapable of fore- 
ſceing the future ends or purpoſes, for which 
the ſeveral organs and their actions are to be 
employed, by a juit mechaniſm of the ſeveral 
members in the fœtus.-—-Or it will be queried, 
whether the firſt rudiments or filaments, being 
contained either in the ovum of the mother, 


Or 
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or in the animalcule of the male ſemen, are 
only afterwards diſplays d, and filled out, by a 
more plentiful flow of juices ? {or this, we have 
neither any ſuch delincation demonſtrable in 
the female ovum (F. 2 ), nor in the animal- 
cule of the male ſemen (F. 7 ) — Or whe- 
ther, in conſequence of the power of atirac- 
tion, by which nature performs all her other 
operations, the viſcid liq ht cf the ovum, al- 
tered by the ſemen, docs not fit run together 
into a taread, which, under unknown circum- 
{tances, increaſes to a web of fibres, thoic into 
metiranes, membranes into veſicls, and all 
th-ſc again into muſciee, which, at length, 
condenſe into bones, and make all the limbs of 
the body? we mult give it, as our opinion, that 
this ſeems to be the moſt probable. But you 
will ſay, what can be the wile director of ſuch 
a conſtant, ſuch a curious, and ſuch a juſt 
ſtruc are, in ſo grtat a variety of parts, and to 
ſuch 2 number ot particular uſes? we anſwer, 
that it is doubtleſs the ſame eve. -aCting and per- 
manent laws of the wife creator, by which 
freezing ſpicula, chryſtals of ſaits, the particles 
of mineral ores, the earthy globules of ſtones, 
and the ſandy glebes of gems or cl:ryſtals, are 
{o elegantly or geometrically conſtructed; by 
which the fine duſt of moſſes, and filaments ot 
the flax or cotton, or the jelly of the fungous 
tribes, with the different juices of plants and their 
parts, are variouſly modulated : the ſame power, 
under various circumſtances, certainly ordains 
the unorganiſed parts ot ſuitable matter into the 
tubular webs and fibres of vegetables, the glue 
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of the more ſimple inſcct and thell-aniima's, and 
the earthy ſtamina of the blood and finer juices 
of the more perfect animals, into ſuch various 
filaments, cellular webs, and vaſcalar mem- 
branes, &c. as can be only the effect of definite 
laws, operating on the fame kind of ſuitable 
matter, and under a variety of circumſtances or 
con tions perfectly ſimilzr. Need we go far- 
ther for a proof of this, than the ſucceſſive 
germination of the viſcera and limbs in a fœtus; 
in which, as in the polype, we fee the upper 
and lower extremities ſprout inſenſibly, not as 
threaus, but equally, from tubercles, which 
(like trees only grow in length, in proportion 
as ey increaſè in thickneſs, and are undequally 
d: asd? ronfider, if the ſucceſſive formation 
of the nr aut of a ſingle tube, in a fetus 
or click, «{:erwards curiouſly complicated 
(F. 7085.) and then, by degrees, ſhielded within 
a craticic of the ribs and breaſt, he not enough 
to turn e balance in this enquiry ; more ei- 
pecially if you join a Cloſe attention to the ſe- 
ries of the growth in plants, in polype inſects, 
in chickens of the feathered tribe, and in the 
fœtuſſes of our own ſpecies, leiſurely compared 
together ?----whether the time of geſtation and 
delivery are confined to a limited ſpace ? gene- 
rally ſo as hardly ever to excced the eleventh, 
or to fall within the beginning of the fixth 
month, and the fœtus ſurvive, as we learn hy 
repeated obſervations, collected from all quar- 
ters.---- Whether the blemiſhes or utcrine de- 
formities of the fœtus ſhew any conſtructive 
power or faculty of the mind over the body ? 
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we neither know of any paſſages, by which the 
mind of the mother can direct its operation to 
the body of the fœtus, nor of any matter it 
can ſend to effect ſuch a power, nor, in her- 
ſelf, has ſhe any impulſive power, or any con- 
ſcientious knowledge of her own or the infant's 
being, much leſs any conſtructive wiſdom or 
power (F. 562.): and in ſhort, moſt of the 
inſtances are either trifling, unjuſtly related, or 
elſe mere ſuperficial cutaneous affections, ſuch as 
may ariſe from ſome ſmall external injury or 
ſtimulus, which the weak mother afterwards 
aſcribes to ſome fright or notable accident, ſhe 
can recollect to happen in her pregnancy. But 
then, from whence ariſe monſters? whether 
are they from a commixture of fetuſſes, half 
perfect? or were they originally for:ned, as 
we ſee them excluded? we are rather perſuaded 
to believe the former, from the various cohe- 
ſions obſerved in the hearts of ill- formed ſœ— 
tuſſes, which is a part not to be injured with- 
out fatal conſequences ; and from the two in- 
teſtinal tracts, cohering together upwards with 
diitinct tubes, throughout their courſe in dou- 
ble-bodied fœtuſſes, and in a very conſtant re- 
gular order : to which add the new and unu- 
tual parts formed to ſome particular uſes of a 
monſtrous foetus, and the double or ſuperfluous 
arts, which are ſingle in a well formed fetus. 
---- Whether ſuperfœtation be poſſible, when 
the cloſure of the os uteri, the thortneſs of the 
endulous tubes to embrace the ovary, and the 
previous fullneſs of the womb, with its ovum, 
are repugnant ? that ſuperfoetation may happen 
in 
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in the two firſt months, is certain, while the 
womb is, in a man er, but half full in its fore- 
part; whence a withered ſkeleton or clay-like 
fœtus is ſometimes firſt excluded; and an healthy 
found infant is thus brought into the world ſome 
weeks or months after a former, that continucs 
healthy and living. What are the bounds of fœ— 
cundity in the human ſpecies? for a woman to 
bring four at a birth, is very rare; though there 
are two or three iaſtance recorded of five. 
What are the cauſes of the hi, longings or vi- 
tiated appetites of pregnant women? one Cauſe 
may be the nauſea, excited in the ſenſitive ſto- 
mach, by the abſorbed ſemen of the male, fpread= 
ing, in the firſt months, withthe blood (5 790.): 
afterwards the ſame nervous organ may be va- 
riouſly affected by compreſſure Foo the womb, 

and the retained menſes. Other cauſes may be 
added, from an idic imagination, fruitful in foul 
ideas. [Whether the corpus lutcum is full of 
ſucculent organic particles, which combine with 
others of the ſame kind in the virile ſemen, to 
form a new animal ? but the Corpus luteum 1s 
not a cauſe, but an effect of impregnation ; 
fince it is not to be found in the virgin ova, 

only it is vitible after the fuſt conception, nor 
are the juices thereof different from thoſe in 

other parts of the body.] 
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BRIEF DIRECTIONS 
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KNOWLEDGE and CURE 


OF THE 


Principal Dis zas Es, incident to the 
Human Bopy, before deſcribed. 


8. I. F ROM the phyſiological accounts, 
| we have before given, of the hu- 
man body, it appears to have been 

originally a gelatinous or unorga- 

nized liquid, lodged in the ſeminal fluids of 
the male, and within the female ovum; in 
which laſt, by that mutual power of acceſſion, 
ſeen in all nature, which is directed by the 
hand of omnipotency, the ſaid fluids, by incu- 
bation in the ovary and womb, do there, by 
a gradually increaſed coheſion, ſhoot out into a 
web 
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web of elaſtic threads (F. 6.), which, by de- 


grees, is formed, ore part into a vaſcular and 
nervous ſyſte:n, ſucceſſively ramitied or ex- 
tended from their two ſources, che heart and 
encephalon; and then the other part, keeping 
its primitive cobweb-like fabric, continues in- 
terſperſed amongſt the former as a cement, called 
cellular ſubſtance, to ſuſtain aud keep them 
within due bounds, without hindering their re- 
ſpective actions or motions. Since then it is 
evident, that the animal elements, which are 
a ſubtle cretaceous e and glue, or jciy, 
run firſt into filaments, iwveral of which, by 
ſome unknown mechaniims (S. 6.), acquire a 
muſcular or motive faculty, from whence all 
the organical fluids of combined globules, ei- 
ther peliucid in the nerves and lymphatics, or 
red in the blood-veſlels, are ſubſequently form- 
ed: it 13 m thence evident, that the baſis of 
pathology, :- leſs than that of phyſiology, 
muſt be derive .: the prior and moſt fimple 
folids, and their con tions; to the diſeaſed 
or healthy ſtate of whic:, : flaids, which 
they make and move, are univerial:y coiiform- 
able. But we except from hence the effects of 
thoſe contagious diſeaſes, which neſtle and in- 
creale in ſome of the more viſcid and almoſt 
ſtagnant juices, ſecreted from the blood; ſuch 
as the variolous and cutaneous exanthemata, 
from an infection or corruption of the aerial 
mucus and cutaneous liniment ; with the mu- 


cilages of the urinary and other parts, from ve- 


nereal infections; and that of the villous coat 
of the gula and ſtomach, from the bites of 
mad 
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mad animals, &c. Here you may conſult the 
remarks at the end of leet. II. p. 22. as necet- 
ſary pretiminarics. 

F. 2 All diteafe then is ſome vice, either in 
the ſtructure or actions of the animal veſſels, 
and their contained juices, reciprocally on each 
other, and fo may be | 1Fmomiſhed into 


univerſal f ig we whole hab., cal, 


confined more or leſs to particular parts: tho' 
properly, in the human body, wh, tixe a 
circle, has, in all parts, a communication or 
conſent (F. 555.), there is no univertal diſeaſe 


that affects the whole ſyſtem cqually alike, nor 


any one local diſeaſe that does not proportion- 
ably more or leſs affect the whole body. Other- 
wie diſeaſes may be uſefully divided, accord- 
ing to the principal feats or refidences of their 
nearer and effin tent cauſes, Which are always 
either a define or an exceſs of motion in the 
ſolids, from which the motion, quantity, and 
quality of the circulating fluids are ſoon after vi- 
| tiated, in ſuch proportions as maniteſtly call fag 

phyſical aid. 
$. 3. We have ſeen, that all the ſolids of 
the human body are either ( 1.) coni/ien?, for 
the configuration, ſupport, and defence of the 
reſt, as in the bones, cartilages, cellular ſub- 
ſtance, callous or ſcaly integuments, &c. which, 
ſerving to give due bounds and refiftances to 
the reſt, are, in thoſe reſpe&s, as important as 
if they exerted a vital action. Or (2.) they are 
motive, (F. 408.) i. e. able to contract and clon- 
gate themſelves alternately by a vital, nervous 
force, either voluntary or ſpontaneous. A de- 
fect 
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fect in either of theſe motive or reſiſting powets 
of the ſolids, is properly called a laxity or weak- 
neſs of the fibres, membranes, and veſſels.“ 
The firſt we call a 7onzcal weakneſs, as it is a 
diminution of the coheſion, tone or tenſity, in 
which all the ſolid threads of an animal are 
maintained to act harmoniouſly, and produce 
health: and the laſt we call a v779/ wwealneſs, as 
it comes from a defect in the motive or muſcu- 
lar conſtrictions of the fibres, membranes, veſ- 


ſels, and viſcera. This laſt, when habitual, is, 


for the moſt part, a conſequence of the firſt, 
which makes the removal of it fo tedious and 
difficult in chronical diſeaſes; but when it is 
ſudden, from hæmorrhages, a diabetes, a diar- 
rhœa, or ſome profuſe ſweat, tis more eaſily 
cured. | 

2. This is a very neceſſary diſtinction in prac- 
tice, becauſe, in the laſt cafes, you may uſe 
freely chalybiates, bark, cold-bathing, alumi- 
nous and vitriolic waters, or other mere aſtrin- 
gents, with the moſt ſpeedy and ſucceſs! ul 
events: whereas, in the nervous or vital weak- 
neſs, if uſed alone, without nervous ſtimulants, 
they would ſo far increaſe the dead vis tonica 
over the vis motiva or vitalis, as to deſtroy the 
predominancy, which the lait ought to have in 


the balance with the former, whenever a ſmall 


increaſe of power by the nerves, from the will 
or outward ſtimulus, ſhall acceed to put the 
ſame upon a vital contraction. From a neglect 
of this, we daily ſee dropſies, jaundice, aſth- 
ma's, obſtructions of the glands, meſentery 
ſpleen, liver, womb, and other viſcera, induced, 

for 
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for want of joining proper exerciſe and ſtimu- 
Jants at the ſame time, or together with the 
mere aſtringents; which ought, on that ac- 
count, to be always mixed with aromatics, bit- 
ters, and nervous or hyſterical drugs, for the 
cure of ſuch habitual debilities, as will other— 
wiſe ſoon induce a cachexy and waſting in weak 
children, girls, and idle women ; in hard-drink- 
ing or unactive men; or in weakneſs after fe- 
vers, hæmorrhages, long purging, &c. 


R EM ARK. 


That we may aſcribe due honour to our medi- 
cal anceſtors, who have firſt opened the way to this 
folid, fimple, and unchangeable baſis, upon a due 
knowledge and dilcriminaticn of the nature, cauſes, 
and effects of which all juſt theory and practice in 
phyſic 1 is derived, give us leave to tranſcribe a few 
words from our oe Harveian friend and contempo- 
rary, profcſſor GLI sox, in his anatomical tracts, 
wrote near a century paſt, entitled, De ventriculo, 
&c. p. 138 & ſeq. cap. V. de fioris. Ad prion 
' tſus, & actiones, ſpectant earum robur, iti itabilitas, 
S 2 e irritantes. Conſtitutio fibre eſt ve! (1.) in- 
fita, & organica ex pariiun continuitate ; vel ( 2.) in- 
Auxa; que, wel vitalis, vel animalis.—T en 7 46 2s ad 
conflitutionem Yequirittr : 1 apte ex tendatur & contra- 
patur : flexibilitas, ne gt ſcat, ne diffuct. —Inde par- 
tes ſolute ab invicim reſiliant, & duluerà difficiime re- 
uniantur, — Conſftitutio Berarum infuxa, ft deficiat vi- 
talis, vis eg robur illico in lipothymita [onguet ; aliter 
efficiatur in febribus. Si intercipiatur infiuxus animalis, 
ut in paralyſi flupent fili, tum animales tum natu- 
rales : omnes enim ſenſu totius goaudent, cnncſque, (ex- 
ceptis illis quæ ad pulſum & 7 8 pirationem faciuut) inter 
dormiendum otio fruuntur. Addis "rg0 fire, duplex 
eſt; contractio & relaxatio. lub ra, ſili permiſic a, nullo 
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ftimulo five irritumento laceſſita, quieti ſe tradit, uf in 
anno. Fibre enervate, ut in paralyſi afficuuntur ; 
item debilitate, non lamatæ, quietem affeftant.—Paſſio 
fibre organica, in diſtentione quadam conſtitit partium 
ita enim patitur, etiam ab externa cauſa. Simplex au- 
tem fibra ſe ipſum ſecundum longitudinem diſtendere ne- 
queat, Diſtentio partes diſtrahit, cui fibra ipſa reni- 
titur. Robur animole pendet in fluxum a cerebro + uti 
languor vitalis @ penuria aut depravato influxu ſan- 
guinis & ſpirituum. Inter ea juſta proportionis latituds 
fit, modo major, modo minor; intra quam alterutum 
ebſque notabili l&ſione alterum excedat, &c.—Further 
on, in this and the next chapter, of the ſtrength 
and irritability of fibres, he advances many other 
uſeful particulars, which, with the preceding, doubt- 
leſs furniſhed the materials for Bellini, Baglivi, 
Hoffman, and our great Boerhaave, to work into 
more extended and elegant ſyſtems, equally found _ 
and uſeful, both in theory and practice. Whether, 

or how far, old Gliſſon was obliged to his friend 
Dr. Harvey in theſe hints, which are almoſt of 
equal importance to phyſic with the circulation it- 
ſelf, we muſt not preſume to ſay. 


F. 4. The fonical weakneſs, or laxity of the 
ſolids (F. 3.), ſhows itſelf by various effects, 
according to its degree, and as it is extended, 
either only to ſome, or to all parts of the body, 
or as it hath been of a longer or ſhorter dura- 
tion. If the complaint be recent, you have 
generally a begun cacochylia or indigeſtion; 
whence heart- burn, colics, flatus, coſtiveneſs, 
hyſterics, &c. aftcrwards the cellular fabric 
too eaſily flags or jubſides from ſuſtaining the 
leaſt veſſels; whence the blood becomes looſe, 
pale, and. ſtagnant in them; fa as to. cauſe : 
livi 
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livid ſwelling under the eyes, pale tumid lips, 
{welled ancles, &c. And if the relaxing cauſes 
continue a longer time, they affect even the 
caſt cellular ſtrata, that connect the medullary 
fibres of the encephalon and nerves one to 
another; whence the nerves, for want of due 
retiſtance and ſupport, eaſily become overfilled 
by flight impulſive cauſes or paſſions of the 
mind, and likewiſe return too ſtrong a report 
from external objects again to the mind, in 
which conſiſts the nature of tenerity, or weak 
and tender nerves. This diſorder, ſeen now al- 
molt every day, more eſpecially in thoſe who 
naturally, or by habit, have acquired a looſe- 
nels of the cellular fabric (Vol. I. p. 28, ult.), 
and likewite too great a dilatation of the nerves 
internally, by repeated and violent efforts of 
the mind; ſach as young children, unactive de- 
licate women, ſtudious and ſedentary men, &c. 
increaſed by too long indulgence in the warm 
bed, warm {ppings of tea, coftee, &c. or over- 
{trainings of the veſſels and nerves beyond their 
contractile or recoverable tone, by over-early 
or exceſſive venery, hard-drinking, fevers, &c. 
2. From theſe cauſes a weakened habit is 
gener 8 brought on, and ſpread by degrees, 
eſpecial! y in thoſe whoſe firſt ſtamina or ſhoot- 
ing threats ($. 16 ) were originally formed with 
08 weak a ue from feeble ſeminal fluids, 
as is probably now more commonly the fault 
than ever before in the world: but having, from 
any or all of theſe cauſes, once gained a foot- 
ing, it ſpreads, from the chylificative, to the 
ſanguineous and ſerous ſyſtems, and, by de- 
VOI. II. 2 grees, 
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grees, through the nervous, where the diſor- 
der, lying out of the reach of medicines, rarely 
admits of more than a temporary palliation, or 
{uch a cure as will eaſily be followed with a 
relapſe. 

F. 5. This laxity, although in the whole ha- 
bit, commonly ſhows itſeif more in one ſy- 
ſtem or organ than in another; according as 
ſome of them have either naturally, hereditary 
or abufively acquired a greater diſpoſition to 
weakneſs. Hence, (1.) in the firſt paſlages, 
you have a cacochylia or indigeſtion, which, 
according to the nature of the food or drink, 
is either a four, an oily-rancid, a heavy- 
ſlime, or a putrid-alcaline ; v-hence heart-burns 
or oppreſſions, nau'ea, ructus, &c.---(2.) In 
the ſecond paſſages, betwixt the heart and en- 
cephalon, throughout the vaſcular ſyſtem (if 
the firſt paſſages ſhould have performed their 
office well) this debility occafions a plethora, 
the moſt fruitful mother of other diſeaſes, eſ- 
pecially among thoſe who feed with Engliſh 
luxury; whence a propenſity to acute and epi- 
demic fevers, inflammations, &c. But if the 
former (1.) has alſo joined itſelf in company, you 
have then a cachex1a of all the ſolid, vaſcular and 
cellular ſyſtems, and a cacochymia of the blood 
and other juices thence ſeparated z whence a 
propenſity to ſlow fevers, obſtructions or con- 
cretions of the gelatinous humours in ſuch of 
the leaſt veſſels, where they have the ſloweſt 
motion (F. 134.); thence a corruptive diſſolution 
of the organical or globular humours; ſuch as 
the blood, ſerum, lymph, and, perhaps, in 
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ſome caſes, even of the nervous juice: hence 
drophes, ſcurvies, and conſumptive waſtings 
(that are not purulent, from alcerated viſcera) 
by ſweats, urine, fluxes, &c. (3.) The ani- 
mal or nervous lyſtem, ws by __ 
nical fabricature, from the encephalon (F. 778 
and 838.) may laſtly be more eſpecially relaxed 
or debilitated, as we ſaid before (S. 4.). either 
while the two antecedent ſyſtems, which ſup- 
ply it, remain tolerably firm, or are conjunctiy 
vitiated; whencz weakneſs of the muſcular 
powers, as well in the arteries and viſcera, as 
in the muſcles properly fo called, low- fpiritid- 
neſs, chillineſs, tremblings, pufillanimity, and 
hyſterical diſorders, which differ in their de- 
grees and ſcats, or extenſions. Thus morbid 
ſolids generate vitiated fluids; and as a caco— 
chylia « or indigeſtion, in the fir ſt paſſages, can- 
not well be corrected in the ſecond, it there 
breeds a cachexia and cacochymia, which alſo 
ſoon ſollow from a mere plethora ; for if tlie 
redundancy, firſt collected in the cellular fabric 
and leaſt veſſels, vy inactivity and over feeding, 
be, by ſudden heat, hard- drinking, or violent 
exerciſe, urged into the larger trunks, it dilates 
them beyond their tone; whence a preſent hæ- 
morrhave or ecchymotis, and a begun phthiſis 
{von X87 Ja or more flowly come on a furure 
dropſy, ſurvy, or aſthma convullive and phleg- 
matic &c. from their inertia on the blood. 
We have now ſcen, how diteatcs often ariſe 
one from anothet in a chain, by a debility of 
the ſolids too ſlowly moving, or digeſiing their 
fluids, Let us now ſpeak a word upon the belt 
2 2 methpads 
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methods of relieving the and then proceed | 
to their oppoſ , hic riſe from too great 
denſity of the olids, Ging citl a too great 
ſpring, or a too po «rt ui mu'cular acton on 
the blood, and its jules in the arteries, lungs, 
and other viſcera, which over compact the 
humours, ſo that thcy too eaſily acquire the 
ſtate of a ſolid, by cohering with, what we 
call, a phlogitic, or inflammatory tenacit 

$. 6. The ſaid Jaxity or debility of the ſolids 
may de relieved or cured by the uſe of ape- 
rients, reſtringents, and corroborants. (1. ) 
Let the firſt paſſages be freed of their load, not 
by a ſtrong purge, that will diſturb the nervous 
ſyſtem, but ſo ſmall a doſe of /. jet. cum 
man. vel ſal. Glaub. or a little bolus ex Putv. 
Rhei & Cal. that will only clear out the in- 
teſtinal contents. (2.) Let the diet be very 
ſmall in quantity, light, and of good juice, 
that will eaſily digeſt ; as cuſtards, bread- pud- 
dings with eggs, "boiled fiſh, or white feſhed 
poultry ; the meal to be only one thing or diſh, 
with light French-bread, and the drink to be 
as ſcanty as poſſible, of found red wine and 
water, p. e. avoiding tea, coffee, or any drink- 
ing betwixt meals; and let no fat, oil, or butter 
be eat. (3.) Let the whole body, as ſoon as 
the patient ariſes, be plunged in cold water, 
wiped dry, and well rubbed with a rough flan- 
nel, blanket, or a fleſh-bruſh, with all imagi- 
nable expedition ; and then let riding or walk- 
ing be practiſed, till they begin to tire, or to 
{weat. (4.) Let the bed-time be reduced gra- 
dually to five hours, or leſs, if the patient does 
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not lep! in it; and let the air be high or hilly, 
on a chalk or gravel, if poſſible, and the cloth- 
ing or apparel be gradually extenuated or light- 
ened during the ſummer, and accuſtomed to be 
afterwards worn thin, as diſcretion and the 
weather- clock may direct, all the enſuing win- 
ter and after. (F.) Never uſe milk, ſoups, beer, 
or other liquors made het, in the common 
courſe of diet; for this is præternatural to man, 
as well as to all other animals, and, by re— 
laxing the nerves of the ſtomach, heart, dia- 
phragm, and other adjacent viſcera, is pro- 
ductive of numerous diſeaſes, in thoſe who 
have them already weak; much leſs ſcaldin 
tea, which many drink hot enough to fetch the 
ſkin off a delicate finger. But if tea be ſtrong, 
and let ſtand 'till near cold, 'tis a ſalutary be- 
verage for a ſtomach that is not ſour, which 
cannot be ſaid of coffee, that is only fit for a 
relief to debauchees, or an over-meal. (6.) 
Let reſtringents and corroborants be uſed con- 
junctly in ſmall, and often repeated doſes, in- 
creaſing the quantity gradually, and leaving off 
in the lame manner, viz. bark chaliabtes, rhub.! 
pulv. è bol. c.] ſpec. aromat. | elix, vitr.] infuſ. 
cort. cum ſp. acido minerali, vel alcalino vola- 
tili, pro re nata, &c. Only obſerve, never to 
be over- free in the uſe of chalibiats, bark, or 
other aſtringents alone; eſpecially at firſt, and 
in weak or cold diſeaſes: becauſe, as they in- 
creaſe the inertia and coheſion of the ſolids 
and fluids, over their muſcular vis vitalis ner- 
voſa, they will thus confirm, rather than cure 
the diſeaſe; unleſs the latter powers be alſo pro- 
J. 3 Por- 
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portionably excited, by the conjunct uſe of 
nervous ſtimulants end exerciſe. 

2. However, there are ſome cates, where 
they are beſt aſcd very ſparingly, and without 
ſtimulants, as when an hamopthoe, a profu- 
ſion of the menſes, night- [weats, &c. come 
from cGtebility; or when the organic texture and 
conſiſtence of the blood and leaſt veſſels are 
only required to be kept up, as in moſt of the 
contagious fevers, after the height of inflamma— 
tory ones, in the putrid alcaline ſcurvy, in pu- 
rulent hectics, &c. But for dematous debi- 
lities, which come after fevers, or chronic di— 
ſtempers, with epilepſies or fooliſhneſs from the 
fam<- cauſe, and coiliquative diſcharges from re- 
laxed emunctories, weak perſpiration, and hy- 
ſteric complaint, with rickets in children; 'tis 
always beſt to join aromatic and bitter ſtimulants, 
together with ſuch drugs as are reſtringent. 
Thus operating conjunciiy. by tightening up 
the veſie.s, and exciting the vital or muſcular 
forces of the heart and arteries at the fame 
time, they gradually cauſe and increaſe a due 
degree of plethora, which, by urging the 
blood moſt, where it is leaſt reſiſted, will over- 
come uterine or other obſtructions. On the other 
band, a too haſty and free uſe of reſtringents at 
the firſt, without any preparatives or evacuations, 
and revulſions, will often ſadly increaſe the hæ- 
mopthoe, WP! e or other exceſſive fluxes, 
which they are deſigned to ſuppreſs. 

9. 7. From F. 5. we may underſtand, 
how intermittents ariſe from cold ropy viſ- 
cidities, collected in the firſt and ſecond paſ- 
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ſages debilitated; and why they have often a 
ſtrange anomalous appearance, when, by neg- 
le& or ill-treatment, the febrile colluvies has 
extended into the nervous ſyſtem. How me- 
dicines, which have a ſtrong a\ſterfive bitter- 
ne's, with a powerful reftri 1-gency, diſlodge, 
attenuate, and expel the ſaid matter, either in- 
ſenſihly by pe: r{piration, or vilibly by the urine ; 
provided it lies with'n the ſanguineous ſvitem, 
as you may know b, a lateritious urine, declar- 
ing for a ſafe uſe of he bark; other wie, i it 
lies in the lyozpiatic or nervous ſyſtem. you 
will not cure, hut lock it up by the bark, 
which acts chi * by «<..ntracting and invigo— 
rating the bl»od- veſſels, into which the aguiſh 
matter muſt be firſt returned, by a few fits and 
concuſſions of the fever, helped with à vomit, 
or a purge or two of hab. and cal, before you 
attack it with the hark. Hence the reaſon, why 
faline draughts. camph. and other attenuants, 
often effect, what bai k will not, in ſome ſtub- 
born agucs, &c. 

8. 8. The other ſource of diſeaſes, oppoſite 
te laxity (J. 5. ult.), lies in too great a denſity 
O! con action of the ſolid fibres, membranes, 
v<iIeis, and '\uniours; ſo that thoſe, which are 
conſiſtent ( .), become r-g:4 or unpliable to 
the vital * of the heart and nerves, Which 
they ought caſily to yield to; and from thence 
the muſcular or moving fibres, and the leaſt 
veſſels, cloſing up their or ganic fabric too ſoon, 
degenerate into mere tendinous, ligamentary, 
or often bony threads. This Rigiatty or den- 
ſity does not generally call for our aid, before a 
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certain age, as does the former, in mankind at 
leaſt. However, it may come on too haſtily, 
or prevail too much for the craſis of the fluids, 
either in the whole habit, or in certain organs 
only; by a continuance or repeated alternations 
of exceſſive heat and cold, joined to a parental 
diſpoſition in the primitive ſtamina, or firſt 
component threads (Phyſiol. §. 16.); to which 
add abuſes from altringents, ſpirituous liquors, 
much labour, in an hot ſun, or by great fires, 
and repeated diary or topical inflammations, 
with reſpect to certain organs; for any part of 
the body, that has been more ſubject to inflam- 
mation, or to labour than the reſt, becomes 
theteby more denſe or rigid. In conſequence 
of theſe, and the like cauſes, young folks of- 
ten ſhoot up, gain their acme, and expire too 
ſoon ; as in the late extraordinary Cantabrigian 
virile infant. Or again, the thinneſt parts of the 
fluids, and more watry glue of the ſolids, being 
thus too much expended by the more violent 
oſcillations and expulſive forces of the arterial 
and cellular ſyſtems, the former gain ſuch an 
impervious lentor or tenacity of their parts, as 
we call phlogi/tic ; becauſe, by cohering more 
ſtrongly together, and to the veſſels, they thus 
generate a greater heat from the circulating tri- 
ture or motion, and are thence apt to heſitate 
in their way, without extending ſo far as the 
leaſt ducts and veſſels, which, for health, they 
ought to pervade: from whence we have a 
dry, hot, and ſcurfy ikin; a coſtiveneſs, with 
high-coloured and ſtrong-ſmelling urine, very 
ſalt, and but little in quantity; a deep or labo- 
rious 
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rious breathing, with an hard and ſmall pulſe; 
from all which, the perſon is liable to frequent, 
painful, and inflammatory fevers or ſtubborn 
inflammatory diſorders, in ſome parts or other, 
induced even from {light cauſes. Such a denſe 
diſpoſition of the veſſe s in the viſcera, no leſs 
than in the muſcles, renders them liable to be 
cramped (Vol. I. p. 43.), either by nervous 
conſent, or from thoſe paſſions of the mind, 
which cauſe a more powertul vital conſtriction 
in them ; after which they ought naturally to 
relax, only this over-denle, tonical, or automa- 
tical, and ſpringy force, will keep them for a 
long time ſhut up. Hence, from frights, vex- 
ations, or pains, will ariſe a convullive jaun- 
dice in the liver; hiccups or pains in the 
ſtomach, or ſuppreſſed menſes in the womb; 
an aſthma in the lungs; a ſuppreſſed perſpira- 
tion and fevers by the ikin, or hyſterical and 
watry urines by the kidneys; and ſometimes, 
when the inteſtines are lax or open, and the 
other emunctorics cramped, a flux eniues from 
the former analogous to the hyſterical diabetes, 
in both which is loſt a great part of the fineſt 
nervous lymph, that ſhould ſupply the ence- 


phalon. 


F. 9. Here every thing will be uſeful 2 
cure, forbid in the oppoſite caſes (F. 5.); 
warm- bath, warm liquors, olls, 9 
honeys, ſoaps, creams, whey, oat or barley 
gruels, nouriſhing or retentive clyſters, a warm 
and moiſt nit, much reſt, fleep, &c. A good 
emollient and relaxing drink is an almond emul- 
ſion in barley water, well charged with honey 
and nitre; and a diet almoſt entirely of 
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milk or whey, creams, chocolates, ſagoe, ſa- 
jop, &c. and in all the organical cramps of the 
viſcera abovementioned, as well as in univerſal 
and febrile ſtrictures, bleeding with papave- 
rines, and often a bliſter to the next part, will 
have their good effects. 

F. 10. This ſaid inertia, or rigidity of the 
ſolids (F. 8.), gradually advancing from our 
infancy, brings on us, at laſt, all the ſymp— 
toms and appearances of old age, and termi— 
nates itſelf by mere vital debili ity, which we 
call a natural death; becauſe the powers of the 
heart and enceplialon are now no longer able 
to ſur mount the incrtia vi te folids, by this 
time loaded with too great a quantity of 
earth, deprived of the more hid and fluxile 
parts of their glue, ara changed from their 
motive or organical fabric, whether mul- 
cular or vaſcular) into that of folid or over- 
reſiſting threads, in ſome parts often as tough 
as ligaments, or hard as bones. Thus the ar- 
terial ſyſtem too much ictiſts the heart itſelf, 
more callous and inſenſible to the ſtimulus of 
the blood; the lungs make a greater reſiſtance 
to the incumbent a; and the cratic:c of the 
thorax, over-rigid ia the cartilages and liga- 
ments, . which aliow it motion by the ribs, 
very hardly yields to the now debilitacd or 
more inert diaphragm, and other reſpirative 
muſcles: hence the more laborious breathings 
and frequent aſthma's of old people, joined 
with plilegmatic and catarrhous diſcharges from 
the lungs, and the whole via alimentalis, ciiicfly 
bred from the crudities or indigeſtions of the 
chyle, blood, and lymph, in the now weakened 
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or inert vaſcular ſyſtem, joined with an in- 


creaſed denſity or imperviouſneſs of the cuta- 


neous and renal emunctories; whereby the 
latter, loſing their muſcular power that con- 
duces to empty the tubuli, become frequently 
charged with fabulous concretions or cry ſtal- 
lizing granulations of falt and earth, which 
lay the baſis of tormenting calculi, either in 
the kidneys, ureters, or bladder. The fame 
rigid inertia of the ſolids may alſo enſue, ſo as 
to be retrievable, in younger perſons, by me- 
dicine, from an exceſhve ule of ſea ſalt, which 
draws out the jeily, both from the blood, 
lymph, and fibres, ſo as to render the former 
immotive, and the latter atrophic, or unfit for 
nutrition; and ſo do ailo ſpirituous liquors 
abuſed, but without leaving the ſolids, like the 
firſt, in any tolerable condition of recovering 
their due organic fabricature and vital motions, 
by a proper uſe of antiſcorbutics. Hence the 
neceſſity of leſſening the quantity, and of light- 
ening the quality of the nouriſhnents, taken by 
old people, who ought, if they are deſirous 
or willing to keep health, to join them with 
daily walking and exerciſe, according to their 
ability: becauſe an inertive or rigid debility in 


the chylificative organs, which are now loaded 


with unactive phlegm and mucus, inſtead of 
thin falival juices, and have a leſs quantity of a 
weaker bile, cauſes groſs aliments (that require 
good teeth, at this time wiſely rejected by na- 
ture, that they may be no invitement) to make 
a corrupt chyle in the firſt or alimentary paſ- 
ſages, which cannot be corrected without light 
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wines and exerciſe, when they are once arrived 
within the ſanguineous or ſecond paſſages, now 
labouring with a proportionable debility. For 
in the aged, the actions of the heart, breath- 
ings, and pulſe are ſmaller, flower and weaker, 
as are all but the pituitary ſecretions. Their 
blood-veſſels, indeed, always appear remarka- 
bly full, from the increaſed denſity and ſpring 
of the capillary and muſcular increaſing over 
the contractile force of the trunks ; by which, 
from light exciting cauſes, the laſt often urge 
the blood, or its ſerous parts, very ſuddenly into 
the cellular or lymphatic fabric of the encepha- 
lon, ſpine, or nerves; whence ſudden deaths, 
apoplexies, palſies, &c. hardly remediable : but 
as the blood ana juices move ſlower in them, 
though with a greater compreſſure, they are 
leſs attenuated or digeſted, leſs able to afford 
repairing nouriſhment and nervous ſpirits ; 
whence the coldneſs, feebleneſs, inſentibility, 
and ſhrinking of old folks, with the whole train 
of chronical diſtempers, to prevent or retard 
which, daily exerciſe of body, which keeps 
the ſolids moveable, or from ſtiffening, and 
frictions of the ſkin, with pluſh or blanket, un- 
der the regimen before directed (F. g.), will 
greatly conduce. See Phytol. F. 257, & leq. 
8. 11. Thele ſtates of the ſolids (§. 3, 4, 
and 8.) well conſidered, in conjunction with 
the climate, ſex, occupation, and influences 
from the non-naturals, lay the only certain ba- 
ſis of a ſound and rational practice; which, 
whoever neglects, builds on a vague fluxile 


foundation, that by deviating from the courſe 
of 
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of nature, will lead him into a field of unſound 
or conceited methods, whatever enthuſiaſtical 
notions he may entertain of extraordinary aſſiſt- 
ances from God, by prayer. But if the fore- 
ſaid phyſiological and pathological conſidera- 
tions be firſt duly weighed and underſtood 
(See remark at the end of Lect. VI. alſo F. 16, 
23, 24, 136, to 13y; 144, and 246, to 260.) 
they will afford a faithful guide, not only 
to know the conſtitutions or temperaments 
(F. 169.), by which people are inclined more to 
one kind of diſeaſes than another ; but likewiſe 
of that deſtroyed equilibrium or balance in the 
vaſcular ſyitem (F. 144.), which by errors in 
the non-naturals vitiates the motion, quantity, 
and quality of the blood itſelf, and its ſeveral 
ſecerned juices, which are often wrongly ac- 
cuſed as prime cauſes in diſeaſes. For the mo- 
tion and quality of the fluids will be an- 
ſwerable to the proper conditions of the ſolids, 
by which they are formed; and the particular 
ſecretions and organical actions will be con- 
formable to them both. Hence the quantity 
and quality of the fluids will be, as their moti- 
ons; their motion will be as the quantity and 
quality, including the preſent ſtate of the ſo- 
lids (F. 6, and io.) conjunctly; and their vi- 
tiated texture or morbid qualities will be as the 
exceſs or defect in all the former together. 
Thus we have the firſt chain that holds the 
whole clue of diſtempers. A chain that ad- 
mits of no motion or change in any one of its 
links, without proportionably ſhaking or al- 
tering the reſt. Sce remark tothe end of Lect. V. 

to 


$50 - Rigidity. 
to which add; theſe cauſes variouſly excited, 
by other more remote or external and differ- 
ently combined, lead us into the numerous 
kinds of fevers and inflammations, which, as 
they occupy above two thirds of the ſcale of all 
diſeaſes, ought, by phyſicians more eſpecially, 
to be well known and ſtudied. 

§. 12. From what has been ſaid then, it 
appears, that the general affections of the 
blood, by which it may offend and produce 
diſeaſes, are reducible; (1.) to quantity, re- 
dundant or deficient; (2.) to motion, exceſſive 
or defective; (3.) or to conſiſtence, including 
its organical and albuminous 7xture and colli- 
quation (§. 162, and p. 144.) ; alſo its febrile 
viſcidity, either that commonly called a viſcid, 
flow or cold /entor, from its cauſing flow, 
nervous, intermitting and hyſterical fevers ; 
(under which we include thoſe which Dr. 
Hofiman and others call meſenterical) namely, 
ſuch a coheſion of the ferous and abuminous 


parts, in the leaſt veſſels, for want of a due ner- 


vous and arterial ſtrength, as is ſimilar to that 
in the whites of eggs, which by a moderate 


heat or concuſſion by a wiſk, gain a watery 


fluidity : or elſe what is oppoſite to the former, 
a ſizey phlogiſton or phlogr/tic tenacity, i. e. 
inflammatory, from the former matter over 
condenſed, by too great arterial preſſure and 
motion, by which the ſerous and lymphatic 
globules run together, into what is commonly 
called a buff or pleuretic cruſt, as ſoon as the 
blood is let out of a vein ; as we obſerved more 
at large in Vol. I. p. 147. (4.) to acrimony ; 
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whether chilly,” as the alcaline, purulent, con- 
tagious, and gangrenous, or mixed with a cor- 
roding virulency, as the cancerous, venereal, 
arthritic and bilious, or thoſe from a ſuppreſſed 
urine, or perſpiration, &c, Only obſerve, that 
theſe affections of the blood and lymph, here 
propoſed as the more general and nearer cauſes 
of many diſtempers, may be likewiſe intro- 
duced as effects conſequent, from ſome other 
antecedent or particular diſeaſes, excited by 
cauſes out of the preſent queſtion ; as the air, 
aliments, wounds, bruiſes, burns, &c. 
$. 13. Let us now procecd to treat each of 
theſe morbid heads (F. 12.) with a laudable 
brevity. And firſt, too great a redundancy of 
good blood, oppreſſive to the arterial and nervous 
ſyſtem, is called a plethora z which generally em- 
ploys its force, fo amply productive of diſeaſes, 
ſooner upon the encephalon or lungs, or the 
portal ſyſtem of the hypochondriacal viſcera, 
than upon other parts, as they make a leſs re- 
ſiſtance in their vaſcular and cellular fabricature, 
to the impelled fluids. The frequency and 
fruitfulneſs of this morbid ſpring, in our indo- 
lent and voracious Britons and Hibernians, will 
excuſe me for entering more minutely inta its 
cauſes, ſigns, effects, and cure, than ſome 
other good profeſſors have done before. (See 
remark to F. 14. Phyſiol. where (ad vaſa) is 
by miſtake tranſpoſed for (ad «zres). Obſerve 
then, we are to conſider an over fullneſs, either 
(1.) as it is (ad wires) oppreſſive to the pow- 
ers of the heart and encephalon, by lying dor- 
mant in the leſs reſiſting cellular and capillary 


ſyſtems; 
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ſyſtems ; or (2.) as it is (ad vaſa) excited thence 
into the largeſt trunks and branches, which 
bearing a ſmall ratio to the former, are thus 
eaſily over- ſtrained or broken. 

. A plethora, the ſigns of which in- 
clude both the productive cauſes, and the con- 
ſequent effects, varies according to its quantity 
or degree, its extent or ſcat, and the time it 
has continued. A chylous plethora ſoon bree:ls 
one that is ſanguine, as that does one which is 
ſerous or lymphatic ; and that by degrees un- 
ravels all orders of the web-like or cellular 
ſtrata, ſurrounding the nerves and the leaft 
veſſels, with the whole compages of the viſcera, 
But the generating and produc7ive og are 
reducible to two heads; including (1. thoſe 
which make more chyle and blood than are 
neceſſary for the ſex, habit, or occupation: 
ſuch are a ſtrong ſtomach, bowels s, and liver, 
Joined with coſtiveneſs; foods and drinks 
highly nouriſhing, taken too copiouſly or too 
often in the day an efteminacy in the habit, 
make, or proportions of the body in man; or 
thoſe which are natural to a woman: to Which 
add a ſanguine temperament, and a ſhort ſta- 
ture. (2.) Thoſe which diminiſh the circular 
motion, triture, and expulſion of the blood and 
juices once formed: ſuch as an effeminate 


wWeakneſs of the nervous, vaſcular, and cellular 


ſyſtems (F. 3.); a rigid or ſenile inertia (F. 10, 
ult.) ; a deficiency of nervous juices, either in 
quantity or quality; a recluſe, unactive, or ſe- 
dentary life, given much to reading or ſtudy ; 
an adiaphorous or careleſs diſpoſition of mind, 
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with too much indulgence of fleep ; or laſtiy, 
any accuſtomary diſcharges too ſuddenly ſtopp'd, 
diminiſhed or neglected. Theſe laſt may be 
ſubdivided into ( 1.) natural diſcharges ; from 
the hæmorrhoidal veſſels, womb, inteſtines, 
kidneys, {kin, ſpitting, or coughing, &c. or 
(2.) artificial; ſuch as blood-letting, cupping, 
ſetons, iſſues, purgatives, clyſters, fal.vating, 
ſnuffing, chewing, or ſmoaking; or laſtly, (3.) 
ſuch as are accidental viz. from wounds, hæ- 
morrhages, ulcers, amputations, &c. 

§. 15. The preceding cauſes may indeed ac- 
cumulate too great a quantity of good juices in 
the cellular ſyſtem and leaſt veſſels, ſo as to 
produce a ſuffocated or latent plethora, that 
may gradually vitiate the whole habit by a 
cachexia and cocochymia ; but if this dormant 
fullneſs be ſuddenly excited, or driven from the 
ſmaller veſſels and ſtagnant cells into the larger 
trunks, which have a much leſs ratio of capa- 
city than the capillaries, it will be then an ex- 
cited plethora ; which may be ſuddenly fatal, 
by exerting its violence on ſome of the impor- 
tant viſcera before mentioned (F. 13.), if not 
timely relieved by the lancet, with other eva- 
cuations and revulfions. Such a fulneſs, with- 
out artificial evacuations, can only be removed 
by exerciſe, gradually increaſed, with a ſub- 
traction from the diet, as thoſe well know who 
deal in fine horſes; having learned by experi- 
ence the fatal effects of removing them ſud- 
denly from long reſt to violent or ſwift labour, 


which if not preſently fatal, ſeldom goes over 
Vor. II. A a with- 
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without leaving ſtaggars, bad wind, or a con- 
ſumptive pining from injured bowels. 

8 16. Theſe exciting cauſes (F. 15.) ſeem 
reducible to the following heads witch in- 
clude all powers that ſuddenly augment the 
motion or quantity of the blood, from the cel- 
lular fabric and ſmaller veſſels, into the larger 
trunks of the venal and arterial ſyſtems : ſuch 
as (1.) a too ſudden and intenſe heat or cold, 
weight, or levity of the incumbent atmoſphere ; 

2.) all acrimonious or ſtimulating ſubſtances, 
which ſuddenly or powerfully excite the muſcular 
conſtrictions of the heart and arteries ; taken 
either as alzmets, changeable in the firſt and 
ſecond paſſages, into the albuminous juices of 
the body itſelf; or being in a ſmall degree 
above thoſe changing powers, and called medi- 
cines, excite ſalutary commotions, which 
throw them off with the containing humours, 
by the emunctories ; or laſtly, being. adde 
dient by their quantity or quality, both to the 
ſaid digeſtive, and to the excretive powers, 
remain within the habit, which they ſooner or 
later deſtroy, under the denomination of pot - 
ſons ; the particular claſſes of all which may 
be taken in, either by the common alimentary 
ways, Or abſorbed through the ikin, or lungs : 
(3.) ſudden or unaccuſtomed exceſſes in ve- 
nery, exerciſe of body, cares or watchings, 
anger, joy, envy, &c. augmenting the ner- 
vous and muſcular forces of the heart and ar- 
teries, to a febrils height, that ſoon vitiates the 
whole maſs, ſo as to be not unrarely fatal. 
And here we may obſerve, that ſuch nervous 
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fevers have different ſymptoms in the viſcera, 
according to the nature of the paſſions they 
ariſe from. Thoſe from exceſſive joy, kill 
often as ſuddenly as the plague, by over di- 
lating all the external and internal pores, and 
a ſudden diſſipation of the fineſt nervous lymph 
that ought to ſupply the encephalon; as in 
the remarkable inſtance of the baronet's ſon, 
upon coming to his eſtate, mentioned by Dr. 
Nichols, in his late lecture de anima medica, 
p. 16. The like we remember, from a ſud- 
den or unexpected preferment, in a man of weak 
irritable nerves, to a ſtewardihip, under the 
late prime miniſter Sir R. W. &c. Thoſe 
trom grief, convulſively affect the nervous and 
muſcular fabric of the ſtomach, porta, and li- 
ver; whence anguiſh, with hiccups, and a fe- 
ver that is complicated, or in part icteritious 
and colliquative ; as was the fatal caſe of the 
late colonel Stewart, at the loſs of a bribed or 
foreſtalled preferment, whom Dr. Shaw vi- 
nited, &c. (4.) exceſs of ſpirituous and fer- 
mented liquors, eſpecially ſuch as are replete 
_ a great quantity of incorporated air 
(S. 159 9.) which is often confined in bottles 
or * veſſels, as in champaigne, new wines, 
ale, cyder, &c. but this by great heat of bo- 
dy and weather expands itſelf into an claſtic 
ſtate, not only in tne ſtomach and firſt paſſes, 
but alſo in the blood itſelf, ſo as ſuddenly to 
affect the nervous ſyſtem, and ſometimes in a 
{fatal manner, as in the late eminent Mr. Che- 
ſelden. (5.) And laſtly from pain or irritation 
of any kind acting on the encephalon, or 
A a 2 „ Rerves, 


356 Pletbora. 


nerves, or heart, and arteries, from cauſes ex- 
ternal or internal, in ſome one part, or through- 
out the whole habit, originally or by conſent 
of parts (Phyſiol. F. 555. ), &c. 

8. 17. The morbid efe&s of a plethora, 
which has arrived to any confiderable degree, 
in a ſtate either dormant (F. 14.) or excited 
(§. 16.), are various and almoſt innumerable, 
according to the circumſtances, (F. 14.), habit, 
complication, &c. Inſomuch, that different 
lengths of this chain will lead us to its ſource, 
as a primitive internal cauſe, either principal or 
acceſſory, producing the majority of diſeaſes, both 
acute and chronic. Let us then firſt endeavour 
to reckon up the effects of a dormant fulneſs, 
as near as we can, in the order they ſtand con- 
nected, or are productive one of another: ſuch 
are, an impediment of the circulations, ſecre- 
tions, and excretions throughout the whole ha- 
bit; too great a diſtenſion and unravelling of 


the cellular fabric, leaſt veſſels and nerves, 


wherever they are the moſt lax, and return the 
leaſt action upon the fluids ; thence a weaknets 
in the contractile, automatic, ſpring or tone 
of the ſolids, and of their muſcular, nervous 
force likewiſe. From thence the juices by de- 
grees contract a cold, aguiſh or albuminous viſ- 
cidity ; the craſſamentum is neither ſufficientl 
denſe nor abundant, whence a chilly leuco- 
phlegmatic habit, and by degrees a cold ſcurvy, 
that may end in a fatal waſting, or a dropſy. 
From the ſaid cauſes enſue a ſtupidity of the 
mental, and a lazineſs of all the bodily faculties, 
with a perpetual inclination to doſing and _ 
The 
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The ſkin appears pale or livid, and bloated ar 
cdematus ; an half-moon-like diſtenſion of the 
veins and cellular fabric appears under the 
eyes, with a pallid turgeſcence of the lips; the 
pulſe is full, weak, flow, ſoft, and eaſily fluctu- 
ating ; the urine, too much for the quantity of 
drink, and either clear (at times) like water, or 
elſe milky, with a white or reddiſh ſediment, 
and a ſhining ſkin on the top; the eyes 
{welled, watery, and red without heat, impa- 
tient of the leaſt cold wind, eſpecially upon felt 
ariſing in a morning; the blood too poor, looſe, 
or ſerous, not half craſſamentum, as it ought 
to be in quantity, and breaking with a preſſure 
much below its healthy ſtandard of coheſion *; 
the ſerum too ſaline, brackiſh or ſcorbutic, and 
the blood either too pale, from an offending 
acidity, or of a violaceous and dark purple, 
from any putrid or alcaline cauſe. At length 
may follow cold or white ſwellings in the joints, 
and lymphatic glans, of the moſt ſtubborn or ſcra- 
phular diſpoſition; with nervous atrophies, and 
{low fevers of all kinds, whether ſcorbutic, meſen- 
terical, hyſterical, leucoplegmatic, intermitting, 
nervous, &c. To which add many chronic 
affections, nervous waſtings, dropſies, green- 
ſickneſs, fluor albus, diabetes, night-ſweats, &c. 


REMARK. 

* Which ſhould be about eight drams, to 
break an hemiſpherical baſe, or ſurface of the cruor 
id of an inch in diameter, after ſtanding 12 hours 
in hot air, or 24 in cold; whereas in fevers not 
colliquative, at or before the height it bears up- 
wards, to 70 drachms ; as you may both uſefully 
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and conveniently experiment, by carrying in your 
pens an ivory tube, of the ſaid bore, g inches 
long, and holding a range of cylindrical dram- 
weights of lead; by which, having an outward 
ſcale, you may alſo meaſure the ſpecific weight of 
the ſerum and urine, by ſuſpending with a hair to 
keep it upright in the fluid. 


8. 18. The preceding ſection has given us a 
view of the conſequences, which enſuing from 
a dormant neglected plethora, may in time ex- 
cite moſt chronical diſorders, with many that 
are in part inflammatory, only inclining to the 
more ſlow or nervous kind. Let us now ce the 
effefts of an excited, febrile plethora (F. 144.), 
which from ſome ſtimulus of the nervous or 
arterious ſyſtems, ſoon urges the blood and 
finer juices from the cellular and capillary 
ſyſtems into the larger ſanguineous trunks, 
through which they make a quicker tranſit to 
the heart, not only naturally, but more now, as 
the greater diſtenſion of the trunks compreſſes 
or ſhuts up the capillaries, which ought to re- 
tard the blood's regreſs to the heart, and dit- 
ferently in different organs, to form the various 
ſecretions in due quantity or quality (Phy. F. 
174-); by which means mere fulneſs of god 
juices, kept for too long a time in too rapid a 
motion, will ſoon cauſe ſuch a phlogiſtic len- 
tor as lays the baſis of all true fevers, plcuriſics, 
c. as we deſcribed it in a remark to Phyſiol. 
§. 161, Hence a plethora, dormant or ex- 
cited, ſanguine or cacochymical, appears next 
io a vitiated ſtate of the ſolids, trom whence it 
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chiefly ariſes, to be plainly the moſt fruitful pa- 

rent of all other diſcaſes. 
§. 19. The conſequent ſymptoms, figns or 
effects of a dormant plethora, excited by any 
ſudden commotion of the nervous or arterial 
ſyſtems; are {1.) ſpeedy wearineſs, a ſhort- 
breathing, and a lenfible throbbing of the ar- 
teries throughout the body, even from flight 
exerciſes of body, paſſions of the minds, or 
other motive cauſes (8 16.). (2.) A turgeſ- 
cency of the veins and ſkin, with fluſhings of 
the countenance. (3.) A pulle that is ſome- 
what ſoft, but large or full, and very labour- 
ing. (4. Erroneous {trayings of the red or 
vellow parts of the blood, into the ſmaller 
white veſſels and continuous duds. which ought 
to reſiſt and confine them within the ſanguine- 
ous ſyſtem. (5.) Anguiſh or oppreſſion in the 
viicera that ſurround the heart; and periodical 
pains, chiefly about the head, back, fides, or 
joints, either rheumatic or byſterical. (6.) Mor- 
bid, colliquative, and weakening diſcharges, 
from {light ſpaſtic commotions of the mind, 
exerciſes of the body, or ſmall exceſſes in the 
non-naturals; a weak, watery ſuffuſion of the 
eyes, night- ſweats, or a diabetes, which appear 
at times, form ſpaſtic commotions of the ner- 
vous ſyſtem. (7.) If the ſtrength and reſiſtance 
of the cellular fabric, and the pellucid vaſcular 
{yitems which attend it throughout the body, 
confine the excited plethora within the large 
ianguine arteries and yeins ; the exciting cauſes 
ſtill continuing, will bring on acute continual fe- 
vers of all kinds; or if the cauſes urge more 
Aa4 upon 
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upon any particular part, weaker than others, 
true inflammations enſue, either with or with- 
out a conſiderable fever. (8.) Or if the ſaid 
cellular and pellucidly vaſcular fabrics yield too 
eaſily to the nervous and arterious powers, now 
urging the blood with too great impetus from 
the exciting cauſes (F. 16.); thence follow 
aneuriſmatic, or varicoſe tumors of the larger 
veſſels, or œdematous ſwellings of the leaſt 

ellucid ones and cellular fabric, more eſpeci- 
ally about the encephalon and nerves, un- 
der a ſenile rigidity of the ſolids, or cold viſci- 
dity of the fluids; whence lethargic, apo- 
plectic, paralytic, convulſive, and chronical, ner- 
vous diſorders of various kinds. 

8. 20 The treatment or cure of a plethora 
ought to vary according as the general or par- 
ticular cauſes (F. 5, 14, and 16.) and their 
effects (F. 19.), joined with the circumſtances 
of the patient, and the time, extent or degree 
of the diſeaſe itſelf, may point out to the pru- 
dent and flow formed judgment of the phyfi- 
clan, who is conſulted. The generating cauſes 
(S. 5, and 14.), call for correction by their 
contraries gradually introduced (§ 6.), and as 
gradually abated, after the cure is confirmed; 
in which lies one of the moſt important 
branches of {ki!l in the art of healing: but the 
exciting cauſes (F. 16.), to prevent ſudden and 
fatal effects, require to be quelled immediately, by 
blood- letting, cupping, lenient-purging; and 
revulſions from the important parts more im- 
mediately affected, by bliſters, iſſues, clyſters, 
&c. Let the fleep BY diet bc oradual! y llened, 
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eſpecially in ſummer, and the exerciſes of bo- 
dy proportionably increaſed (F. 6.) ; only ob- 
ſerve here, that ſuch as cannot confine their 
appetite to a ſmall quantity, ſhould at leaſt 
abate in the quality, 1. e. to uſe aliments leſs 
nouriſhing, as are all thoſe preſerved by ſalt, 
vinegar, ſpices, &c. the wines dry, F lorence, 
old-hoc or rheniſh, reduced by degrees to a 
moderate quantity, and qualified with water, 
either drank ſeparately or in commixture. 
21. Here it may be not improper to ſpeak 
a word of phlebotomy, which being itſelf an 
inſtantaneous and temporary cure for every ſan- 
guine or excited plethora; and a neceflary 
means to palliate the numerous ſymptoms 
(F. 19.) that enſue from it, may be juſtly 
eſteemed one of the moſt extenſive and potent 
reins with which phyſic is provided for the pre- 
vention, government, and cure of thoſe acute, 
febrile diele which are not only the moſt 
head- ſtrong and fatal to mankind, but allo 
double the number of the reſt upon the whole 
liſt; and from whence moit of the others, 
which kill more ſlowly, or in cold blood, alſo 
derive their origin. Obſerve then, that as the 
lancet 1s generally productive ot the moſt im- 
mediate and powerful relief in urgent cafes that 
lie under the direction of a prudent phybician ; | 
on the contrary, a repeated ule of it, without 
occalion, either as a preventative remedy, or in. 
caſes ſcemingly urgent, where yet it is impro— 
per, we daily obſerve to be productive of the 
greateſt miſchiefs; although ſometimes er 
laſt are both neceflary and unavoidable evils 
e 
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revent others that are yet greater; as, e. g. when 
a febrile lentor has ſettled on the lungs, and to 
avoid certain death by the head- ſtrong and pe- 
ripneumonic fever, many of the ſmall veſſels 
contract and cloſe up in the lungs by numerous 
bleedings, and leave afterwards an habitual! 
aſthma from calloſity; or when fooliſhneſs fol- 
lows after a fever, or a phrenzy from the ſame 
cauſes, in the encephalon ; or a returning pa- 
raxyſmatical jaundice and dropſy from the like 
in the liver. 

§. 22. The only rule then to be relicd on, 
for directing this diſcharge to be repeated with 
ſalutary effects in all doubtful caſes, is, the 
ſtandard of the blood's coheſion; to be known 
by experimenting in the manner we before 
mentioned, after §. 17: for whenever it is 
buff, or refuſes to break by the preſſure of 8, 
10, or 12 drachms or degrees, you may be 
ſure phlebotomy, in moderate quantities, is pro- 
portionably a laudable remedy. 

2. Though there are fome caſes where the 
colliquative power of matter, returned from a 
vomica of the lungs, or other viſcus, wil over- 
ballance the coagulating force of the hectic, ſo 
as to afford a lax and florid blood, when ſtill 2 
repeated ule of the lancet is neceſſary to reduce 
the vital forces of the heart and arterial ſyſtem 
(by which matter is formed) to ſo low an ebb, 
as may allow the broken or ulcerated vaicules 
to cloſe up, and harden through want of in- 
fluent juices, in the fame manner as a profuſe 
hemorrhage may fave a perſon fatally wounded, 
by inducing a weakneſs of the heart and arte- 

teries, 
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ries, Which excited, would ſoon be deſtructive. 
Hence the ule of blood-letting in ſmall quan- 
tities, and at proper intervals, for the cure of 
pulmonary conſumptions, to prevent mitcar- 
riages, to palliate cancerous ſwellings, &. which 
che vulgar too often condemn as bad practice. 

3. On the other hand, in any cachectical, 
or cacochymical plethora, which being long 
neglected, has induced a cold albuminous len- 
tor, and a watery, acrid, or diſſolved ſtate of 
the blood, unable to ſupport the preſture of 
3 drams or degrees; blood-letting will have 
no good tendency, even though local pains from 
the ſaid lentor, or œdematous inflammations of 
the eyes and other parts, from an erroneous 
ſtraying of the red cruor, or yellow ſcrum of 
the blood, may ſcem to {ome to be indications 
for it. But ferous depletions, with bliſters and 
icarifications into the cellular ſubſtance of the 
arms and legs, in people not old; with the 
other alterants and corroborants before directed 
(F. 6.), alcalies, bitters, and aromatics, gra- 


dually introduced, will operate a lat... g cure. 
4. Hence, when the menftrus! es have 


remained blocked up many .yiits, Wg her 
by a rigeſcence, lentor, or an organiga! pam, 
the taking cold, or a paralytic laaity of the or- 
gans; every bleeding wail increalte the cacho- 
chymical plethora and its conſequences, al- 
though it teems to give a preſent relief: for to 
bring the uterine diſcharges in ſuch a caſe to 
be regular in quantity and confiſtence, requires 
firſt an improvement of the blood itſelf, by the 
courſe of F. 6. afterwards an excitement of the 
p'e.hora, now ſanguine by medicines, properly 
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deobſtruent and uterine, [ Ext. Helleb. | Flor. 
mart. | Cinnab. Ant. | Pil. Gum. | Tinct. valer. 
&c.] with ſuch as are in this caſe derivative of 
a greater flow into the lower ſyſtem of veſſels 
(vol. I. p. 133, ult.), viz. warm bathing of 
the feet, and applications of warm, cephalic 
plaſters, hyſteric clyſters, and exerciſe of body, 
carried up to an incipient ſweat, at the time 
when they are moſt likely to break forth, &c. 

§. 23. As phlebotomy always increaſes the 
circulation through the parts which are neareſt 
the vein opened, for ſome confiderable time 
after the operation; therefore bleeding in or near 
the parts affected, is always derivative of a 
greater flux to them; as on the contrary, it is 
always revulſive when performed in parts that 
are the moſt remote: conſequently, to abate 
an excited univerſal plethora, it is indifferent in 
which part, whether arm or leg, the vein be 
opened; but for the removal of obſtructions or 
cloggings of the veſſels, by any cold viſcid len- 
tor, ſettling on ſome organical part, (as in a 
periodic cephalalgia from that cauſe, often 
called an ague in the head,) bleeding in the ju- 
gular will there conduce to remove the load, 
by more increaling for a time the ſtrength and 
action of the vaſcular ſyſtem, and ſo will bleed- 
ing in the foot with reſpect to obſtructions of 
the menſes. 

2. But ſince bleeding in the arm or neck 
requires the i. of a ligature, from thence the 
blood-veſſels of the parts intercepted are more 
entirely emptied, by tne ſudden filling of 
which, upon taking off the ligature, a revul- 

; ſion 
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ſion is inſtantly made thither from the vital or- 
gans; whence thoſe who are weak, faint, upon 
untying the ligature, ſo ſoon as the loſs of ſpring 
or arterral tenſion reaches the heart and ence- 
phalon: but as bleeding in the foot requires no 
ligature, only the uſe of warm water; therefore 
in all inflammatory caſes of the head, breaſt, 
or abdomen, it makes the beſt revulſion both 
of fulneſs and phlogiſtic tenacity; as it at the 
ſame time makes a ſtrong derivation to the ute- 
rine or hæmorrhoidal veſſels; and all this with- 
out ſubjecting the patient to faint, unleſs the 
quantity be exceſſive, becauſe the depletion | 18 
every moment transferred equally throughout the 
whole, without talling at once ſuddenly on the 
heart or encephalon, as it does by the uſe of a 
ligature. (See the remark to §. 14.2. vol. J.). 

3. But the cafe is otherwiſe in cupping 
with ſcarification, which evacuatipg more of the 
febrile lentor, without weakening the arterial 
or nervous ſyſtems, always makes a revulſion 
from the internal parts, or a derivation to the 
{kin outwards; and is therefore the moſt uſeful 
when neareſt to the veſſels communicating with 
the parts affected. What we have here ſaid of 
revulſion and derivation, may be allo applied 
to bliſters, pains, or any local ſtimulus ; and 
in ſome meaſure to purging, vomiting, or ſweat- 
ing, by external heat. But far inflammatory 
and plethoric affections of the kidneys, bladder, 
and genital parts, bleeding from the arm will 
undoubtedly have a better effect; as allo in 
ſome caſes not inflammatory, where the tone 
of 
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of thoſe vaſcular parts is to be recovered in # 
1 whites, ieminal gleetings, &c. 
. The other vice of quantity in the 
10 1 Juices, productive of diſeaſes, is that 
of deficiency or 1nπj‚,Qnů (F. 12.), which in- 
deed may be often itſelf a diſtant conſequence of 
a dormant fulneſs, too long neglected, as we 
before obſerved (S. 17. u It.) This pring of 
diſeaſes, being moſt commonly known by the 
naine pf a Nervous atr 72 Y, imports a mere 
collapfion of the cellular, vaſcular, and muſcu- 
lar iyitems, with univerſal weakneſs, from too 
great u altings, or too {mall recruits, of chyle, 
fat, blood, lymph, and albuminous nouriſh- 
ment throughout the whole habit, without 
any ulceration or organical deſtruction of the 
ſolid veffels and viſcera. 'This, like a plethora, 
varies according to the time of its duration, and 
extent within, the habit, by paſſing from one 
organical ſyſtem to the other; becauſe a great 
deficiency of the chyle will cauſe one of the 
blood; this, one of the fat, lymph, albuminous 
noarifhens ent, and nervous ſpirits: ſo that 
though the laſt link of this chain, over worn, 
or waited by irritation, either upon the nervous 
or arterial ſyſtem, ſeems, by way of eminence, 
to have given title to this diſeaſe, or rather 
complication of diſtempers; yet we ſee it is as 
often produced by defects in ſome of the ante- 
cedent links, which neceſſarily ſuſtain the latter. 
§. 25. The cau/rs therefore of inanition and 
. ſcem reducible to the following heads: 
(I.) an over weaknels or indigeſtion of the 
chylilificative organs, both in the tone of their 
elaſticity, 
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elaſticity, and their muſcular forces (F. 4.), 
whether habitual, from the age, ſex, or births 
or acquired, by excefles in eating or drinking, 
violent purges, vomits, or clyſters too long 
uled, &c. whence a cocochylia, either oily- 
rancid, ſour, putrid, or viſcid, according to the 
corruptive nature or inelination of what is taken 
into the ſtomach, upon which it makes too 
long a ſtay. (2.) Aliments in themſelves too 
oily, heavy, poor, acrid, or tough and vitcid, 
for the age and exerciſe ; overcharged with 
{ſalt or vinegar, Which deſtroy their gelatinous 
or nutritious parts; or elſe, which is rarely the 
caſe in England, by ſtarving the meals, taking 
them in too linall a quantity, or at too long in- 
tervals. (3.) An over tenderneſs and irritabi- 
lity of the nervous ſyſtem, too eafily diſpoſing 
to cramps and Waſtings, or profluvia of the 
emunctorics, hy ſterical hectics, &c. (4.\ The 
heart and arteries too much irritated, cither 
from a want or an excorlation of their defen ding 
mucus; or from their nervous and muſcular 
forces, excited by patiions, pains, &c. or by a 
{corbutic acrimony of die influent blood. 
(F.) A weaknets of the arterial and nervous 
powers by immoderate venery, drinking, watch- 
ing, labour, grief, deſire, or love, &c. (6.) Ex- 
ceſſive hæmorrhages, or other diſcharges, whe- 
ther natural, artificial, or accidental (§. 14. ult.). 
Laſtly, (J.) from a dormant fulneſs, inducing 
by tune and neglect all the conſequences 
before mentioned (F. 17.), 
F. 26. The cure or treatment of a nervous 
walting may in a great meaſure be derived from 
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8. 6, having at the ſame time a regard to ſuch 
of the productive cauſes (F. 25.), as are more 
directly concerned in the caſe conſulted. The 
atrophy that is chylous, from indigeſtion and 
a viſcid obſtruction of the meſentery, which, as 
Dr. Radclift judiciouſly obſerved (V. Cowp. in 
Tab. 24. dict. Bidlowi anat.) kills a great many of 
our infants and elderly pcople ; is beſt attacked 
with ſmall boles, ex Khab. & Calain at pro- 
per intervals, followed with Tinct. Guaiac. vol. 
and the nervous deobſtruents (F. 22. ult.\, with 
much riding in a rough-hac upon the ſtones, 
&c. Obſerve to correct the cacochylia, if oily 
or putrid, by {mall doſes of the cort joined 
with mineral acids; or if the firſt paſſages be 
four or mucous, give the {ame with ſal. diuret. 
or give the Tinct. cort. P. vol. | T. guaic. vol. & 
valer. vol. entering on them, and leaving them 
off (paulatim.) by doſes gradually! increaſed and 
diminiſhed. That IE which comes from 
irritating cauſes {F. 2 5. n“ 3. to 6.) muſt be re- 
lieved by abſtracting the ia and appeaſing 
the irritation by nervous, papaverine, nitrous, 
and mucilaginous medicines, in bol. & hauſt. 
| flor. mart. | troch. c. ſuccin. & è nitro. | pulv. 
e. trag. pil. &. ſtyr. | pulv. e. bol. c. cum 
op. | hauit. ſalin. cum ſperm. cet. | ſyr. me- 
con. aſſes milk, &c, That from exceſſive 
diſcharges (F. 14. ult.) muſt be reſtrained by 
the ſame, and by &. 6. For ſcorbutic, hecti- 
cal atrophies, in ſea-faring gentlemen, golden- 
pippins and nonparels, ſcooped in good plenty, 
are highly uſeful, and Tinct. cort. cum elix. vit. d. 
but avoid milk with them, or even whey, if it 
ſours 
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ſours upon the ſtomach; for then brod. vipe- 
rar, cum pullo will be preferable. 

2. Thoſe ſcrophulous and cancerous eroſions 
of the womb, bladder, meſentery, pancreas, 
liver, ſtomach, tauces, mouth, &c. that often 
follow from, or are joined with a cacochymical 
neglected fulneſs, in women paſt child-bearing, 
or from exceſles in cachectical men, &c. are ſel- 
dom more than to be palliated as above, b 
keeping the circulation as low as poſſible, and 
uſing a very light or thin diet, When the nu- 
tritious powers are reduced to their loweſt ebb, 
the white of a freſh egg, mixed with a gill of 
ſweet whey, when afles milk cannot be had, 
with or without ſweetening cum ſyr. de me- 
con. may be given to advantage every three or 
four hours; to which add, for change, the 
jellies of fruits, hart's-horn, new creams diluted 
with tea, almoſt cold, broths of lobſters, or ra- 
ther cray-fiſh, boiled with rice, or with cruſt 
of bread that has been well baked, &c. joined 
with the exerciſe of carriage to a proper di- 
ſtance, firſt in an hand-chair, then in an horſe- 
chair and coach, &c. and aſcending to a ſtronger 
diet and exerciſe by degrees, (S. 6. per tot.). 

3. In ſome four ſtomachs, the acid incentive 
ſo penetrates into the membranes and vilcera, (as 
we ſee the bile penetrates the coats of the gall- 
bladder and colon) that, by operating imme- 
diately on the vegetable or aceſcent part of the 
aliment, the whole, even though it may be in a 
great meaſure animal ſubſtance, ſoon becomes a 
corroding- acid, or indigeſtible maſs: for tis, by 

this! then aceſcent power, a little ſcrap of the 
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the dried ſtomach of a calf, macerated in water, 
makes rennet, for curdling milk, &c. For ſuch 
ſtomachs, therefore, mere broths of cray-fiſh, 
vipers, chicklings, jellies, cuſtards, &c. will 
be preferable, without any aceſcent ſubſtance. 
$. 27. We have now ſeen, that the fluids, 
offending by excels or defect in quantity F. 12.), 
will always either abate or increaſe their mo- 
tion above the healthy ſtandard, that is or 
ought to be conſtitutional ; whence a vitiated 
quality or texture may, by degrees, ſoon ſpread 
itſelf throughout the whole habit, in all the 
numberleſs diſorders, imputable either to a 
plethora (F. 13.), or a waſting of the fluids 
(F. 24,), or elſe to their motion, conſiſtence, 
or a morbid acrimony ; which two laſt always 
offend, in proportion to the exceſs or defect, 
and duration of the former. The healthy 
motion then of the fluids, which alone 
keeps them from running into the cohe- 
ſions of a ſolid (Phyſtol. S. 1. and remark to 
F. 161.), may, like their quantity, offend by 
exceſs or defect; and that, eicher univerſally, 
throughout the whole habit, or locally, in ſome 
particular organ or viſcus, to be underſtood in 
a proper latitude (F. 2.). But as this equable 
and healthy motion of the fluids is relative to 
the age, ſex, climate, ſeaſon, &c. (F. 137 and 
138, Phyſiol.), ſo their morbid exceſs or de- 
fect, as to the ſaid motion, may be judged of, 
under theſe circumſtances, either by reſpiration 
or the pulſe; the former of which, with Hip- 
pocrates, we eſteem a more certain and inſtruc- 
tive ſign in acute diſeaſes, than even the poll ; 
only 


only it requires more attention, and a longer 
courſe of obſervation, to bring it to the ſame 
uſes in practice. (1.) A deficiency of motion in 
the fluids, beinggenerally introduced with alli ts 
chronical effects, in a manner inſenſibly, from 
a dormant or neglected plethora, joined either 
with an effeminate relaxation or a ſenile rigidity, 
it may be known and treated, from what we 
have before advanced under thoſe general 
ſources (F. 1 to 27.). 
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$. 29. But (2.) a too quick motion of the hu- 
moursthro' the arterial and nervous ſyſtems, while 
the body is unexerciſed, cauſing an uneaſineſs, 
| with an over increaſe of the heat and actions of 
| the organs, throughout the habit, is called a 
| fever ; but when it is ſenſibly extended no far- 
[- ther than a certain part of the body, it 1s called 
an inffammotion. Every fever then is the effect 
of ſome ſtimulating cauſe, operating on the ar- 
terial and nervous ſyſtems, and thereby ur- 
ging the heart to larger or more frequent con- 
tractions; as every inflammation :s the conſe- 
quence of like caules, locally confined, and ir- 
ritating the muſcular ſyſtaltic contractions of a 
P2 rticu :lar artery and its branches; which is 
again more intenſe, as the tonical or elaſtic force 
of the ſid artery 1s raiſed to a greater height, 
by a fuller diſtention of it with juices. (Vide 
Phyſ. §. 44. remark). Hence the reaſon, why 
a ſtimulus will put a nervous or plethoric perſon 
into a fever; that in others, of a low, fluggith or 
poor habit, will only add ſtrength, or even cure 
a chronical diſtemper. And, therefore, the 
B b 2 cauſes, 
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cauſes, which create a plethora, and more eſ- 
pecially thoſe which excite it (§. 6.), are par- 
ticularly productive of fevers and inflamma- 
tions, which, being always, more or leſs, join- 
ed one with another, and making the moſt 
common, either cauſes productive or ſympto- 
mical attendants of other diſeaſes; in a due 
knowledge and treatment whereof, our medi- 
cal ikill is capitally employed: we ſhall, there- 
fore, for own ſatisfaction, as well as that of 
our younger brethren of the faculty, attempt 
to delineate 2 conciſe, but juſt and plain, pyre- 
tologia, conformable to the beſt phyſiological 
and practical lights we now have. 

8 29. The molt uſeful and primary diſtinc- 
tion of fevers ſcems to us, therefore, deductory, 
(I.) from the ſeats of reſidence of their principal 
or ſtimulating cauſes, that too much increaſe the 
heat and motion of the blood, or induce moſt 
of their inflammatory and diſcriminative ſymp- 
toms; or, (II.) from the nature and operations of 
the ſaid material cauſes, to be ſubdued or re- 
moved by art and nature, ſeparately or conſunctly 
employed. By the firſt, we divide fevers into 
(1 ) ſach as are contagious or cuticular, in which 
the febrile cauſe enters through, or acts princi- 
pally in the fabric of he outer or inner ſhin, 
with which the air and aliments, with all they 
contain, have a free communication or contact; 
for, in theſe, an epidemical or contagious mat- 
ter, of various kind and origin, takes up its re- 
ſidence in the mucous, ſebaceous, and ferous 
pores, follicles, and cryptæ, not only outward y, 
but more eminently in the airy and alimentary 
paſſages, where they {lowly ſpread and corrupt 

the 
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the juices, with the villous epithelium and adja- 
cent cellular fabric, much after the manner of a 
venereal gonorrhea ; whence ophthalmias, co- 
ryzas, coughs, peripneumony internal; ſore- 
throats, dematous, gangrenous or convulſive, 
or both gangrenous and convulſive*; inflamma- 
tions of the ſtomach, inceſſant vomiting of its 
contents and diarrhaas, bilious, ſerous, ſan- 
guine, &c. But if the ſaid matter be diſpoſed 
to go further than the alimentary mucus, with 
the chyle, blood, and lymph, it commonly ex- 
cites a fever malignant, of a particular kind, by 
attacking the encephalon, or eruptive, in the ex- 
ternal ſkin. The cure in ſuch caſes, is by an eva- 
cuation of the offending matter from the parts 
principally injured by maſticatory, vomit, pur- 
gative, clyſter, warm bathing, &c. and a mo- 
derate elevation of the vital powers, by aceſcent 
drinks, with nervous diaphoretics, bliſters, &c. 
obſerving to keep up the ſound texture of the ſo- 
lids and fluids againſt the colliquative force, by 
a due uſe of min. acid. in tinct. with bark, 
camph. nit. ſal. armon. &c. See Phyſiol. remark 
to F. 164, In the firſt ſtage of theſe fevers, 
often a moderate blood-letting, in thoſe who 
are plethoric, will ſo relieve the oppreſſed heart 
and encephalon, as to produce, like a cordial, 
a more eaſy and happy iſſue or expulſion of the 
offending matter towards the {kin ; provided the 
blood's coheſion be above the healthy ſtandard 
(5. 47). 
REMARK. 
When the infectious ſaliva of a mad animal 


has multiplied and neſtled to a certain quantity, 
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within the villous covering of the phauces, gula, 
and ſtomach, either by paſſing thither immediately, 
by kiſſing and flavering with a mad cat, dog, horſe, 
&c. or more remotely and ſlowly, by paſſing thi- 
ther through the blood, infected by a wound or 
bite. It being the nature of this rabious poiſon not 
to operate mortally, by a dread of water, until it 
has excited a gangrenous inflammation in the ſaid 
villou- lining; (ſomewhat ſimilar to the action of 
variolous infection, that exerts its force on the true 
ſkin) whence, by nervous conſent, it alſo, for the 
moſt part, cauſes a fever, delirium, and convul- 
ſons, which are not ſo foun fatal, as thoſe from a 


gouty or ſtrong peſtilent matter, acting on the lame 
parts. 


§ Zo. The ſecond claſs of fevers (F. 29, I.) 
ariſe from a ſtimulating cauſe, or febrile mat- 
ter ſeated 77 tbe blood and lymph, with a ten- 
dency to diſſolution or digeſtion by the fever it- 


ſelf, aided with antipyretic medicines, fo as to 


paſs off, either inſenſibly or apparently, by the 
ſkin or kidneys, which are the natural emunc- 
tories to the ſanguineous ſyſtem, and vicariouſly 
ſubſtitutive one for the other; or elſe leſs na- 
turally by a diarrhœa, cither critically or artifi- 
cially excited. To this head we refer all flow, 
anomalous, and ſeemingly nervous fevers, ari- 
ſing from a cold, indigeſted, albuminous viſ- 
cidity, extended through the chylificative and 
ſanguificative ſyſtems, (from the cauſes of F. 4. 
and 5.), and often extending even into the en- 
cephalon and nervous ſyſtem, when it excites 
fevers, either truely ſpaſtic and nervous, or elſe 
thoſe which we call local and irregular inter- 
mittents, with ſuch as Dr, Hoffman and his 


prede- 
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redeceſſors have properly called meſenterical*, 
Add to theſe, ſuch as we term remittents and 
intermittents, and which, after a ſmall conti- 
nuance of the fever, and a bole or two ex rhab. 
and cal. always yield to the bark, with or 
without an emetic and nervines.----But beſides 
this more weakly-ſtimulating, albuminous, or 
intermitting viſcidity aboveſaid, which, by often 
ſettling in the abdominal viſcera, lungs, or en- 
cephalon, cauſes a variety of hippich, hyſte- 
rical, nervous and polymorphous fevers; there 
is a ſtubborn phlogiſtic or inflammatory matter 
ariſing from oppoſite cauſes (F. 8 and 16, and 
Phyſiol. p. 147.), by which the blood tends to 
too tough or coriaceous a conſiſtence, joined 
with pains, either in the ſide, limbs, or other 
parts; as we know by that appearance of the 
blood, from whence we call it buft or pleuritic. 
And this, with an hard pulſe and a clear urine, 
we eſteem the characteriſtic of an inflammatory 
fever. But obſerve, this lentor, by a conti- 
nuance of the fever beyond its height, with 
bliſters, diluents, attenuants, ſaponaceous diſ- 
ſolvents, &c. will not only melt and run off 
in a thick matter critically by ſweating, purg- 
ing, or urine ; but ſometimes the healthy glu- 
tinous coheſion; of the red and other parts of 
the blood will, by a continuance or increaſe of 
the ſame cauſes. acquire a putrid or gangrenous 
thinneſs; whence a new fever, of. a different 
kind and treatment, will ariſe, commonly 
called colliquative; becauſe here the permar.cnt 
texture, connexion, or glue of the red and yel- 
low globules of the blood being diſſolved, as 
Bb 4 when 
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when you mix it with an alcaly, it runs to 
waſte through the ſkin, kidneys, or inteſtines, 
&c. V. Phyſiol. vol. I. p. 153, and ſeq.) In 
which cates, mineral acids, with the bark, make 
a divine remedy, that would do great miſchief, 
before the digeſtion and height of the ſaid in- 
flammatory fevers have diſſolved the lentor. 


R E MA R K. 

* (Therap. de morbis dignoſcendis, c. 3. & 6.), 
which I have ſometimes known, as a local re- 
mittent in the meſentery, productive of a flow ir- 
regular fever, with a waſting ſerous diarrhoea, that 
has exhauſted the patient, in 1 fix or eight weeks, to 
the loweſt degree of an atrophic, with an exfolia- 
tion or rene wal of the whole internal villous epi- 
chelium from the alimentary tube, and even blad- 
der, in an ingenious apothecary, whoſe tedious cure 
paſſed from me to that of Sir Ed. Hulſe; for when 
the whole meſenterical colluvies had ran off, almoſt 
at the expence of the laſt drops of nature's forces, 
that gentieman's recovery was no leſs ſudden than 
ſurprizing to every body. Here the fever is irregu- 
larly remitting, very little inflammatory, andthe blood 
in good condition; the pulſe and breathing in no 
wiſe intimidating; the urine ſometimes crude, pale 
or nervous, and, at times, depoliting a ſediment, 
with a good deal of ropy viſcid matter and furfu- 
ratious or cuticular exfoliations from the villous lin- 
ing of the bladder; the tongue ſometimes furred 
white, or but little inclined to yellow; the eyes, as 
in an edematous opthalmia, from weakneſs; the 
fleep ſhort, and often interrupted, with a load or 


i phage" in the lower- belly, although you have a 
purging, &c. 


F. 31. The 7h:rd and laſt claſs of fevers, ne- 
ceſſarily diſtinguiſhable by the ſeat of their cauſe 


(F. 29, 
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(F. 29, I.), includes thoſe that ariſe from ſome 
inward ſtimulus on the encephalon, or any ner- 
vous part thence proceeding ; and this either 
alone or conjoined with ſome other primary or 
conſiderable vice febrific, either in the firſt 
paſſages, that convey the chyle (§. 29-), or the 
tecond, that convey the blood and its ſerous 
juices (F. 3©.). And theſe are the fevers, 
which, in the ſtricteſt ſenſe, merit the title of 
neruus, or low; becauſe of the low ſpirited- 
nels, ſighing, ſoft and weak pulſe, inconſider- 
able heat, and propenſity either to a copious 
watry urine, (not improperly called nervous or 
hyſterical) or ſweats of the ſame kind, which 
ſurpriſingly exhauſt and debilitate the patient, 
with reſpect to his whole nervous ſyſtem; be- 
cauſe the fineſt gelatinous lymph, that mould 
afford immediate ſupplies to the encephalon 
and nerves, is exhauſted by thoſe drains, or 
thrown out from the blood; in which we are 
confirmed, by the unacrid or ſweet, and clammy 
nature of both thoſe diſcharges ; or it may be by 
inſenſible exhalation, exceſſive in too warm a cli- 
mate. Here, then, the immediate cauſe appears to 
be a too defective or imperfect repletion of the 
encephalon and its produced nerves, with that 
fine, organic, or globular lymph, which, from 
the quickneſs of its operation, betwixt the ac- 
tive {oul and body, rather than from any ſimi- 
litude of ſubſtance, we call animal or nervous 
ſpirits. This deficiency may ariſe from all the 
Saks (F. 25.) that exhauſt them too faſt, or 
clte make 33 too ſlowly (F. ib.); particularly a 
weakneſs, both tonical and muſcular (F. 3.) 


through- 
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throughout the arterious ſyſtem, and relaxations 
(S. 4.) of the cellular webs, that are not only 
interpoſed throughout the organiim of the en- 
cephalon, but allo betwixt every ſingle, tube 
and faſciculus that compoſe the nerves, which, 
thus wanting a due lateral reſiſtance, too eaſil 
are over-diſtended by urgent paſſions of the 
mind, &c, In ſome weak ſtudious men and 
women, a ſudden abatement of the air's preſ- 
ſure on the body, upon an empty ſtomach, 
when the weather is hot and moiſt, will fo far 
weaken the arterial ſpring on the encephalon, 
as to have the effects of a profuſe bleeding, and 
excite a proportionable degree of this fever, 
which ſoon yields to a little freſh air in a coach, 
orange juice, and rheniſh or other light wines, 
with or without the cortex and nervous medi- 


cines; premiſing, before the laſt, a little bole ex 


pulv. rhab. or an ounce of the infuſ. ſen. &c. 
to wipe off the redundant pituita, that com- 
monly overcharges the firſt paſſages in ſuch ha- 
bits. To this head belongs the febricula, of 
which dir Richard Manningham has given a 
whole treatiſe; but ſuch as conſiders it, I think, 
as a part of hyſterical diſorders, more than any 
original or primitive fever. "Tis true, that an in- 
flammatory or pleuritie lentor of the blood and 
lymph may, in the advance of adiapneuſtic, 
catarrhal, and other fevers ſettle in the encepha- 
lon, and ſo intercept its ſecretion to the nerves, 
as to excite many of the {ſymptoms proper toner- 
vous fevers; but then the ſtupor and contrariety 
of connected cauſes (F. 8.) will plainly enough 
point out, to the judicious, the wide e 
there 
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there is, both in the nature and treatment of 
thoſe malignant, from the preſent nervous fe- 
vers; in which laſt all evacuations, heaters, and 
ſudorific medicines are highly injurious, except 
bliſters, that are of common benefit to both, 
although in a different way. 

8 22. As the moſt common material cauſe 
of theſe nervous fevers, is a cold albuminous 
viſcidity of the lymphatic juices, affecting the 
cellular and nervous ſyſtems, like as the crude 
viſcidity in the ſanguineous ſyſtem (F. 30.), is 
the common cauſe of intermittents and remit- 
tents; therefore many of the bitter, fœtid, 
moderately aromatic, and nervous medicines, 
are equally falutiferous in both : only the admi- 
rable cortex you mult never uſe here, any more 
than in the former, until the pale nervous urine 
begins to form a lateritious ſeparation or hypo- 
ſtaſis. For unleſs the febrile matter of theſe, 
as well as of many intermittents, be firit re- 
turned from the ſerous, celiular, and nervous, 
into the ſanguineous ſyſtem, to which laſt the 
force of the cortex is principally confined ; it 
will exclude or bind up the matter within its 
weak bounds, ſo as to confirm or iuncreate the 
diſtemper; whereas, after the ſaid matter has 
b-en ſomewhat attenuated, | by bliſters, hauſt, 
ſalin. julap. camph. tint. valer. vol. &c.] it will 
return into the blood, after a few paraxy!ms or 
emetics have ſhook the habit, and may then be 
happily and inſenſibly exhaled by the cortex; 
which, for want of this precaution, often fails 
of its admirable effects in nervine fevers, by 
locking up the courſe betwixt the ſcrous and 
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Fevers. 
ſanguineous ſyſtems, much as it often proves a 
uſeleſs load or clog to the firſt or chyliferous 
paſſages leading to the blood, when filled with 
viſcidities ; until you have removed the laſt by 
a bole ex rhab. cum calam. or an emetic with 
hauſt. ſalin. camph. &c. Let, then, the lancet, 
with ſtrong purgatives and ſudorifics. be cau- 
tiouſly avoided in nervous fevers ; but make free 
with bliſters, vin. ipec. julap. cam. tinct. valer. 
vol. caſtor. &c. with plenty of ſack or white wine 
whey. If the bed cannot be avoided, let the 
covering be as flight as poſſible, the air cool or 
temperate, the viſiters few or none, the curtains 
and furniture violet, and a light barely glim- 
mering or perceptable, the head cool and raiſed, 
the chamber often ſprinkled with an equal mix- 
ture of good French vinegar and roſe water, or 
a napkin dipped therein, and hung on the back 
of a chair near the bed-lide; or if ſome paſſions 
or diſturbances of mind ill continues to inter- 
cept a recruit of ſpirits, by refreſhing ſleep, foft 
chromatic mutic, whoſe rithmus does not ex- 
cecd or move fatter than a healthy reſpiration, 
viz. about 20 or 30 changes in a minute, play'd 
piano from organ, harp, violin, &c. in an ad- 
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jacent room, ſo as to be juſt audible by the pa- 


tient, will often lead him into an agreeable 
ſlumber to good purpoſe. It the ſever holds 
long, or is partly meſenterical, with an heavi- 
neſs about the abdomen, tis of a groſſer mat- 
ter, that calls for lenient cathartics ex rhab. 
tinct. ſen. &c. or if you find it comes to remit 
or intermit, it readily vields to the cortex, as 
above. 

§. 33. 
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$. 33. The next ufeſul diſtinction of fevers, 
inductory to a ſound practice ih. 29), we ſhall 
make from the particular nature, tendency, and 
operation of the material or febrific cauſe (F. 29, 
n“. II.), variouſly affecting the blood, ſpirits, 
and ſecretions, with the cutaneous and chylife- 
rous, ſanguineous, ſcrous, cellular, and nervous 
ſyſtems, eicher in whole or in part, ſeparately 
or conjunctly, or by differing in degree or du- 
ration ; whereby fevers are termed, either ſim- 
ple, ſymptomatic, cruptive; continual, remit- 

ing, intermitting, or complicated; inflamma- 
tory, by inſpiſſation of the blood, lymph, and 
nervous ſpirits; or malignant, from a viru- 
lent or gangrenous colliquati ion of the nutritious 

albumen or glue, and of the organical or globu- 
lar fabric, neceſſary in all thoſe fluids to main- 
tain life, nouriſhment, and animal ſenſe or 
motion. 

2. For when the claſticity and rotundity of 
parts in the ſaid fluids, which keep open and 
pervious the leaſt avaſtomoſing veſſels and 
nerves, is diſſolved, the dead ſpring of the leaſt 
arterial. and vaſcular ſyſtem, which they ſuſ- 
tained, Jails too much upon that of the trunks, 
and both over reſiſt the heart, as well as the mo- 
tive or muſcular powers from the encephalon to 
the arterial coats. Whence Dr. Hales has ju- 
diciouſly obterved, that, in a dead animal, fo 
thin a fluid as water, would not paſs, by the 
ſame force, .orough the ca pillarics, that were, 
in life, pervaded by fo groſs a fluid, as blood ; 
wuich, by the rotuncity of its parts, is Buxile 
% powers, that cannot move its coheſion io 


itſelf 


* 


— _ * 
- — — o 
Sb —— — _—_ — ME - 


382 Fevers. 

itſelf and to the veſſels, when that fabric is 
diſſolved, as it may in the manner we have ob- 
ſerved, Vol. I. p. 152, remark to §. 164. 

3. Now, in all the more ſimple or original 
fevers, which almoſt conſtantly begin with 
ſome degree of chillineſs, followed with an ar- 
dency and painful uneaſineſs, there is beſides 
other exciting or acceſſory cauſes, a certain fe- 
brile matter, either (I.) aguiſn or albuminous ; 
or (2.) inflammatory; that 8 often called, pleu- 
ritic and rheumatic ; or (3.) gangrenous ; often 
cruptive, epidemical, Or contagious, as we ob- 
ſerved, Vol. I. p. 148, and ſeq. This matter 
requires to be digeſted by the fever itſelf, fkill- 
fully conducted or regulated through its ſeveral 
ſtages, that it may be afterwards critically ex- 
pelled, by the powers of the arterial and ner- 
vous ſyſtem, through ſome one of the emunc- 
tories, by which nature uſually throws off all 
offenfive matters; viz. through the ſkin, kid- 
neys, or inteſtines. or more rarely by an h&- 
morrhage or a 7 itting. To ſtifle, then, or 
to ſuppreſs the fever, as may be, and too 


often is done, by exceſſive and numberleſs 


bleedings, acids, bark, incraſſating, nitrous, 


purgative, &c. e is not a curing, but 
only a poſtponing of the fever for a ſhort time, 
or elſe converting of it into an incorricible or 
chronical diſtemper, in ſome of the viſcera ; 

whence a patient is often ſoon after ſwept away, 
by a ſccond and more violent attack from the 
firſt multiplied cauſe, or dwindles by {ome in- 
curable, nervous, dropſical, or conſumptive 
diſorder ; ail which might have been prevented 


2 by 
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by a prudent phyſician, who knows how to 
lead nature by the hand, in a pace that is nei- 
ther deſtructively creeping, nor violent enough 
to run her out of breath. A patient and care- 
ful expectation, with due attention to nature, and 
the uſe of but few medicines, made the ancients 
ſuperlative in the knowledge and treatment 
of theſe fevers; however, the advantages we 
have over them in practice, by an acquaintance 
with the bark, volatile alcalies and bliſters, 
would nearly be equivalent to their ſuperiority 
in point of obſervation, if thole capitals were 
but more diſcriminately uſed, conformable to 
the individual kind, ſeat, and tendency of the 
febrile matter, with the ſtage of the fever, and 
circumſtances of the patient. 

$. 34. The general cure of fevers will then 
conſiſt (1.) in an early cleanſing of the firſt 
paſſages, by an emetic, lenitives, and clyſters; 
(2.) in a repeated ule of the lancet or cupping, 
as the increaſing fever ſhall appear more inflam- 
matory, or be joined with a greater degree of 
an excited plethora (F. 18.), in a ftronger or 
denſer habit of body (F. 8.), or threaten parts 
more eminently FS ng ; as the brain, lungs, 
ſtomach, and BK; 3 &c. in all which, let the 
ſ1zineſs. or phlogitton of the blood be your 
principal director (as at §. 18.); laſtly (3.) in 
keening the febrile lentor within the high 
road et the circulation, that it may be digeſted 
by the tzver iticit, with proper attenuants. 
2. This laſt — 1 3.) aiter bliſter or lan- 
C !, ie plocured by vin. ip ſhocking the ROD 
Dae and Particuariy the abdominal viicer: 
in 
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in which, if the febrile matter ſettles, the 
blood turns from a phlogiſtic to a gangrenous 
or colliquative ſtate, by retaining the bile within 
the habit; whence ariſe a new claſs of fevers, 
called bilious, that require a peculiar treatment, 
and diluent liquors, with nitre, ſal. arm. camph. 
vegetable acids, bliſters, honeys, teſtacea, &c. 
only be careful to give no emetic, when there is 
an inflammation begun on the diaphragm, ſto- 
mach, or guts. 

3. When the fever has thus tolerably ad- 
vanced, we muſt watch the nature and ten- 
dency of the matter, whether it be inclined to 

aſs off by the ſkin in eruptions, ſweats, or 
inſenſible vapours ; and accordingly promote it 
by mild diluents, papaverines, and gentle dia- 
phoretics : or if it tends to the kidneys, by the 
ſame diluents, with emollient clyſters, hauſt. 
ſalin. cum ſperm. cet. ſal. diuret. pulv. è chel. 
vel bez. confec. card. &c. or if it comes to a 
flux or purging, either promote it with ſmall 
boles ex rhab. & cal. or only moderate it by 
papaverines, pulv. E bol. vin. ipec. julap. & 


camph. cum cret. &c. or if it tends to a ſpit- 


ting, give lac. ammon. cum flor. benz. & mel. 
elat. vel hauſt. ex ol. amig. vel. nuc. jugland. 
camph. ſapon. amigd. vel ſp. C. C. redact. & ſyr. 
mecon, &c. only ſee, that the diſcharges, you 
thus promote, be not ſymptomatical, or exter- 
minative of the ſalutary juices from the increaſe 
of the ſcver; but critical, i. e. from the abate- 
ment of it, and exterminative of the febrile 
matter ; otherwiſe the former are to be re- 
{trained immediately by the lancet, with ww 

nera 
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neral acids, nitre, papaverines, clyſters, and re- 
frigerants. Yor thele ſymptomatical diarrhœas, 
whether naturally or artiacially excited, often 
exhauſt the thinner juices in fo great a degree, 
that, upon bleeding, inſtead of finding half 
ſerum, the blood is often, above five parts in 
ſix, a ſolid mals; whence it ſoon blocks up the 
encepha! on or lungs, and cauſes delirium or 
peripneumony, which, if not removeable by 
ſtrong blitters to the ſoles of the feet, with 
acet. camph. and plenty of tartar whey, with 
clyſters of the fame internally, is ſoon fat at. 

8. 35. The biliary fevers, well known, in hot 
countries, by the name of yellow, and ſome- 
times not unirequent among ourſelves, in warm 
and moilt ſeaſons, have, for their frit origin, 
the fame phlogiſtic matter (Vol. I. p. 47, a 8 
ſeq.) with pleuritic, rheumatic, and other in- 
flammatory ones; which is not only bred faſter 
but more caſily rouſed, by an excited Plethora 
(F. 16.), in warm countries, where the conti- 
nual heats, keeping the cutancons capillarics 
always in action, prevent it from fſettling on 
that emunctc ory, and commonly excite nature 
to attempt its exclution by the alimentary 
tube, towards which it has a natural tendency, 
But if now the matter, too crude or unpre— 
pared, is that way reſiſted, it ſoon ſettles on i the 
liver and ſpleen, whote action it, at firſt, in- 
creaſes, by a flight inflammation; which ſoon 
after augments, "ſo as to inte cept the biliary 
ſecretion, and cauſea return, of at leaſt the major 
part of that ſtrongly ditlolving laPonaccous fluid 
from the liver, by the branches of the cava, 
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386 Fevers. 
into the whole habit; and that often in a more 
putreſcent or exalted ſtate, than is natural to 
the bilious juice, in a time of health, 

2, Here then we have a fever, that juſtly 
claims the title of malignant, no leſs from the 
ſeat of its material cauſe, lying out of the high 
road of the circulation 'n thoſe important viſ- 
cera, to Which proper medicines will hardly 
penetrate, than from the colliquative deſtruction 
the bile itſelf makes in the organical texture 
of the blood, lym zh, and nervous juices. This 
fever is more violent, and apt to invade new- 
c mers from our northern climates to the weſt- 
indices ; becauſe with us the natural emunctory, 


for viſcid and peccant juices, which incline to 


fevers, is to run off by the inteſtinal tube, 
but, upon coming there, nature is, in a man- 
tier, obliged to change her compmmories. and 
carry oft "groſs viſcidities by the ſkin, which, 
at home, ſhe commonly threw off by the 
more lax, moiſt, and open pores of the villous 
alimentary lining; in which change, if ſhe does 
not happily ſucceed, the conſequence is a col- 
leclion of the febrile lentor in the portal ſyſtem, 
where, being rouſed by an excited plethora, an 
air uncommonl; y hot and moiſt, or an obſtructed 
perſpiration, it excites an original raging fever, 
that begins with a chill, ſoon followed with a 
burning, with great oppreſſion about the ſto- 
mach, Land a vomiting that appears generally 
bilious, but often black or bloody : at the ſame 
time too the head, neck, and back feel violent, 
beating pains, as well from the ſtrained blood- 
veſlels here not being able to dilate the bony fa- 
bric 
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bric that confines them, as from the nervous 
conſent the head has with the ſtomach and 
duodenum, at this time more or le's inflamed, 
and oppreſſed with an offenſive or corrupt hu- 
mour. Here you have, even on the firſt day, 
or in a few hours, a rough, dark, dry tongue, 
with inſatiable thirſt, and often pl delirium at- 
tending; and, by the fourth day, the patient 
is either diſpatched, or upon recovery. 

$. 36. As this fever is commonly, at firſt, 
in part inflammatory, as well as colliquative, if 
we are called in time on the firſt day, blood 
may be let once or twice, according as its con- 
ſiſtence and the patient's ſtrength ſhall direct. 
Then give pulv. ipec. 56 in tinct. rhei vinoſ. 
zij. to clear the way upwards and downwards. 
Next dilute plentifully with aſceſcent liquors, 
bariey, or oat-gruel, with ſp. vitr. or rheniſh 
wine, tamarinds, &c. or if liquors will not 
ſtay, repeat diluent clyſters, in {mall quantity, 
the oftener, as every three or four hours, charged 
with camph. after the manner of jul. camph.—— 
Inwardly, give the tinct. roſar. made with an 
equal quantity of pulv. camph. & cinnam. & 
boles ex pulv. c chel. vel bezoard. & ſperm. 
cet. ii. For the coma or delirium, bliſter the 
feet, legs, arms, &c. Cup and ſcarify the ſcalp 
about the occiput, and bathe the temples, fore- 
head, or whole of the ſcalp with acet. camph. 
&c. if a diarrhoea attends, only keep it in good 
decorum ; or if an icteritious appearance con— 
tinucs after the recovery, purge with tinct. rhab. 
and give boles of ſoap or ſal. diur. with myrrh 


or the gums. 
6 2. Ob- 
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2. Obfcrve, never to bleed in fevers, when 
you ſee, by the iCteritious colour of the eyes 
and ſkin, Jomed with a ſull labouring, but ſoft 
pulle, that there is ſuch a return of "bis into 
the Hood; for the bile ſo far diſſolves the glue 
and claſticity both of the ſolids and fluids, that 
any evacuation by the lancet immediately ſinks 
the force of both upon the encephalon, toge— 
ther with the patient: but che uſe of camphor, 
in all Dapes „as a moſt potent t antiteptic, with 
mi my acids, will be highly beneficial. * 

. Beſides the firſt delirium, that ſometimes 
ht the beginning of this fever and is ſymp- 
tomatic, or from the nervous conſent which 
the enc:phalon bears with the 0 EI and ab- 
dominal viſcera ; after the ſecond day, there is 
a true coma or delirium from the diſſo Ip blood 
ſtraying too deeply, together with the biliary 
Juices, into the peilucid veſlels of the cortex 
cerebri; the fate of which you may, in a great 
meaſure, know, by the near related appearances 
of the conjunctiva and albuginca of the eye: 
and this diſtinction is the more neceſſary, be- 
cauſe an emetic, that removes the former, ren- 
ders the latter more fatal. This caution is 
likewiſe applicabic to the deliria of many other 
fevers, But Tarc!y bliiter in the increaſe of 
theſe fevers, till you fee nature is ſinking, or 
an criginal delirium e and then always 
begin from the feet or lower extremities. 

§ 37. A fmile 5 is properly a mere 
quickenel circulation from ſome external cauſe 
or an impeded excretion, in a good habit, with- 


out any aguiſh, inflammatory, or contagious 


matter 


ES” ” 
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matter conceived in the blood; and conſequenly, 
one that ſoon ceaſes of itſelt, (for which renſon 
tis called diary) by diivent liquors, reſt, abſti— 


nence, and light recruitive notiflunent- or by 


opening the firſt paſlag es with a laxative, and the 
ſkin, in firm abits, by a warm bed, with 
other diſcretional mana; «ment, conformable to 
the flight exciting caates (F. 16.), which the 
patient may fett out. But ſuch a fever, too 


— 1 * 
long pit acted or miſ- managed, will ſoon, by 


the 1icrcaled motion, - cenetivte 2 matter in the 
blood, part nflan: natory, and Pare putrid, 
ther wv rec ire again to be dig NA , and Critt- 
cally ud by the new of ſccondary fever, 


under 2 amel that woud Have been very 
ER to the Prinzitive ephemera, which, 
at moſt, would hardy nave required more than 
a moderate 8 tuns, emetic, COOLING pur- 
gat. ve, Or a cly! 

2. Here we may obſerve, that the aguiſh or 
albuminous lentor, though formed * a weak- 
nels or as Rs of tie blood (F. 2 5), is yet 
more peculiar to the ſerous, lym .phatic c and 
cellular ſyitems, through v Lhe the juices are 
moved on more o by the lorce of th 
heart, and within which the aguiſh viſcidity is 
urged to different deptlis, agrevavie to its quan- 
tity and denſitv, fo as to cauſe intermitter.ts, 
arte as to <a r times or periods and facility 
of cure: but to tize former, we are nevertheleſs 
to bv the ſmalleſt or anaſtomoſing junctures of 
the ſarguine arteries and veins (P hyſiol. 9. 134+), 
which firſt make the principal ſtage or ſeat o 
the aguiſh, no lets than of the p blogittic lentor 
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399 Ferers. 
in fevers ; only as the firſt is bred and collected 
by a too languid circulation (F. 5.), and neſtles 
chiefly, in the bid ſyſtems, around the leaſt 
ſangguine vaſſels, by an increaſed action of which 
tis exhreſſed, at enuated, and returned into the 
habit; fo, on the contrary, the phlogiſton is 
bred from a too quick or ſtrong motion 1n the 
blood, collected chiefly in the arteries ; from 
whence, being once removed into the {mall 
veins, it either colt! iquates, like pus, ſo as to 
pas the emunctorics critically, or elſe fo far re- 
laxcs its tenacity, as to come ncar the looſe, 
aguiſh, or eee e lentor, which turns the 
continual, to a remitting or intermitting fever. 
5. 38. The contagious or epidemical febrile 
matters (F. 29.), which are commonly re- 
ceived and exterminated by the ſkin, with or 
without exanthemata; the nervous fevers 
(8. 31.), that more particular ly deprave or ex- 
bault the ſpirits; and the gangrenous or col- 
liquative matters, whether {corbutic or bilious 
(8. 25.), are all of them, both as to cauſes 
and effects. perfectly oppoſite to the coaguiating 
or picuritic lentor, that gives birth to true 
phlegmons and inflammatory fevers : but the 
matter of remittents and intermittents comes in 
as a medium betwixt both the former, and is 
convertible into either; as by an improper treat- 
ment with mere ſtimulants or hot medicines 
into a pleuritic phlogiſton, whence painful and 
inflammatory fevers ; ſo, by a neglect or long 
continuance, it may weaken the habit, and by 
being long retained, acquire a ſcorbutic colli- 
quative acrimony. 


2. Thus 
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2. Thus an intermittent, that has been ra- 
ther ſtifled than cured (F. 33.) will often d 2 
nerate to a gangrenous acrimony, and then, under 
corroborating circumſtances, break out as a ma- 
lignant or putrid fever, that borders much either 
upon the nervous or inflammatory kind, &c. 
On the contrary, as the matter of intermittents 
degenerates for the worſe, by acquiring either 
a malignant acrimony or a phlogiſtic denſity ; 
ſo the tougher lentor of ardent fevers often re- 
laxes for the better, and brings the fever either 
to remiſſions or intermiſſions, that readily yield 
to the adinirable cortex, whote power is then 
able to attenuate and -xhale the matter. 

3. Dr. Langrith of Petersficld has ſhown us, 
by repeated experiment, that the febrile tena- 
city of the blood is greater in remittents and 
quotidians than in tertians, in tertians than in 
quartans, &c. fo that ſome remittents equal or 
exceed ſome continual or leſs ardent fevers. 
And as thus the matter of a tertian will often 
turn ſemitertian, and a quotidian become a re- 
mittent, by ho: medicines, or a too early uſe 
of the bark, unguarded with rhab. therefore 
tis beſt, in peopie of ſtrength and full age, to 
b.ce once, give vin. ipcc. or a bole ex rhad. 
cum cal. and if the fize or tenacity of the 
blood directs, poſtpone the bark tor hautt. ain. 

i tour or five fits are over, by \ which the 
aatter will become duly relented to ſubmit en- 
tirely to the dominion of the celebrated drug, 
without leaving any remains, prejudicial to the 
habit. This piccaution ouzht more particu- 
lar ly to be regarded in thole vernal intermittents, 
CC 4 that 
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that are often epidemical, and in a degree in- 
flammatory among people of low, maritime 
regions. 

4 But on the other hand, if, uſtead of the 
phlogiſtie denſity, autumnal intermittents ſeem 
to particif pate of the nervous, malignant, or bi- 
lous diſpoſition, into which they ſometimes en- 
tirely retolve; in order to avoid a conſequent 
dropſy, 2 an atrophy that is either nervous or 
meſenterical, one ought always to enliven the 
Cortex Welt 


„ camph. r. valer. ſerp. vir rg. g. myr. 
0 Th 1 tic 


at oppreficd belly, to join rab. 


to in erp. e or "ratly er prepare by boy ex rhab. 
Cut! SY Ca la: . 
8. 39. Altho ugh the plogiſton or f1ze we ſee 


in RES and ardent fevers, generally abounds 
ſo much before hand in the blood, that being 
joined with other exciting cauſes (F. 16.), it 
brings on the ph: . pleuretic, rheumatic, 
Sc. fever; yet the moſt part of it is generated 
after wards, by Nene accciions, rom the 
violence of the ſever itſe! if; which it again pro- 
ports! nably heie zbtens, unleſs the be l lor ces, 
trom whence it ſprings, be duly lowered by 
copious and repea ted blecdings. Hence it is 
that volatile alcalies, cordials, and frequently 
even bliſters, ſucceed fo indiffere ntly in the at- 
tenuation and removal of it; if uſed before the 
arterial forces begin ſpontaneouſly to abate, or 
have in ſome meaſure ſubſided, by the labcet 
and other evacuations. Again, the phlogiſton 
or inflammatory ſize, that generates ardent fe- 
vers, like the albumenous or aguiſh viſcid 
avovementioned (8. 38.), may be conjoined 
WIL! 
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with an epidemical or a contagious acrimony 
($. 20.) taken in through the outer or inner 
cuticle; or elſe with an icteritious and colli- 
quative transflux of the bile (F. 35.) : whence 
the fize and ſcrum will often appear, in the 
firſt caſe of a greenith-blue, or a violaccous 
purple caſt, only faint or dilute; as if a little 
of the laurel water, or a volutite aicaly had 
been mixed with it: but in the lat caſe, they 
will either be almoſt abſent, or of a ycllow'iſh- 
green, with a treakle-like craſſamentum. In 
both theſe caſes, the bleed! ings, which are ſo 
neceſſary to cool and relax, in the advance of 
more ardent fevers, mutt be cautiouſly avoided ; 
even though a con en Or a peripneu- 
mony, may ſcem to cal for it: becauſe here 
four ounces of blood, finks your patient more 
than forty, in a true phlogithc pleuriſy, where 
there is much of a white or lis zht-yellow co- 
loured fize; which laſt is always a good war- 
rant for repeated bleedings, confor mable to cir- 
cumſtances of the patient 220 complaint. In ſuch 
caſes of dilemma, draughts every three or four 
hours ex Tinct. Rofar. Cin. & Cort. P. in equal 
quantities, charged with vitriolic acid, have 
often miraculous effects, joined with campho- 
rated: bliſters, and pl lenty of diluents. 

F. 40. A due regard to this diſcrimination of 
Primary and mixed fevers (8. 38, and 3 39-), 
with what has becn faid of their treatment in 
general (F. 34, and 32, ult.), may conduce 
gre atly to a judicious and ſalutary practice, in a 
branch that no leſs neariy concerns, than 
largely calls for our advice; which we could 
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294 Fevers. 
wiſh thoſe who generally ply them too much 
in one and the ſame old tune, would call oftener 
and earlier to their aſſiſtance; but jealouſy and 
concupiſcence are with the multitude inſupe- 
rable pharmacons. For beſides what we have 
ſaid, in mixed fevers, a regard muſt be had to 
the kind of acrimony that joins the febrile len- 
tor or ſize of continuants; as whether it be 
from an obſtruction of the cutaneous, renal, or 
inteſtinal emunctories, ſeparately or conjunctly; 
or ſome antecedent ſcorbutic, venereal, arthritic, 
or ſcrophulous acrimony, flowly bred in the 
habit; or Jaſtly, ſome gangrenous diſſolving 
acrimony, taken with the air and aliments, un- 
dcr the title either of epidemical or contagious ; 
which latter, from its nature and tendency, may 
be ſubdivided into (1.) ſuch effluvia as ſtop 
ſhort, or exert their virulence in one ſtage or 
other of the mucous paſſages, through which 
the air and aliments take their courſe : thus 
we have epidemical coughs, with a fore or in- 
famed larynx, wind-pipe and bronchia, in dif- 
ferent degrees, in which the excreted matter 
has more or leſs a crude, or a puru'ent ap- 
pearance ; or if the contagion has no affinity to 
thoſe parts, it will often make its neſt in the 
mucous cryptæ of the nares, paauces, pharynx 
and gula ; of which you may ſee one example 
in Dr. Fothergill's eſſay on the gangrenous or 
epidemical ſore-throat : or ſometimes again the 
contagion will, like antimonials, paſs dormant 
or inert by thoſe parts, and yet exert a great 
force on the more exquiſitely ſenſible villous 

coat 
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coat of the ſtomach and inteſtines, whence epi- 
demical cholcra's, diarrhœa's, dyſentery's, &c. 

2. But ſometimes again (2.) the contagion 
ſhall pervade all thoſe parts with little or no 
diſturbance to them, till having penetrated the 
inmoſt receſſes of the blood and lymph, it na- 
turally inclines to be diſcharged by the ſkin, 
either inſenſibly by a vapour, which is the belt, 
or elſe by a clammy and copious ſweat (which 
was extraordinary in the peſtilent tudor anglica- 
nus, that appeared laſt among us in the midit 
of the 16th century); but more frequently it 
goes off, after a due N of the fever, by 
exciting ſome kind of cutaneous eruptions, 
either ſcaly, ſerous, purulent, or gangrenous, 
according to the diſpoſition of the juices and 
veſſels in general (F. 3, to 2:.), and of the in- 
ſuperable inflammatory poiſon to be this way 
exterminated. 

3. Thus, in the dry eryſipelas and ſcarlet- 
fever, in a good habit properly treated, the 
exanthemata go off barely with a ſcaly exfolia- 
tion of the cuticle ; in the ſwine- pox, chicken- 
pox, and often in the ſcarlet- fever and meaſles 
(of children eſpecially) the ſerous elevations 
being inconſiderable, turn dry and ſcale off in 
like manner. But in variolous and peſtilent 
fevers, the natural and beſt extermination of the 
matter, is by laudable cutaneous ſuppurations; 
which the art of healing is to promote, and pre- 
vent from a gangrene, by regulating the fever, 
wb ſuitable railing or depreiling 1 and 

nedicines, conformable to the ſtage, habit, &c. 

4. Here 
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395 Fevers. 

4. Here the nature of the febrile matter, 
bug no ctierwile the ol ject of our ſen ſes than 
by its Clic e which we obſerve it varies in 
different regions and 1c ous, it is to be gene- 
rally! learned by a diligent attention, and a cau- 
tious procedure i in practice, on a number of pa- 
tients, in which it will vary by a mixture, with 
aguiſh or inflammatory lentor, or Kinds of acri- 
mony above. 

8 41. From the diſtinctions we have before 
made of fevers in general, by the various ſeats, 
natures, and tendencies of their matter; thence, 


joined with their degree and length of con- 


tinuance, either with or without remiſſion or 
interruption, they may be uſcfully ſubdivided 
into the following kinds or claſſes: for cither 
oy are, 
. SYMPTOMA TICAL, or ſecondary; where 
5 fever ariſes as a conſegnence from ſoine 
other antecedent diſtemper, or a vio fen en 
of it; as bruils, fracture, vound, abiceſs or 
vomica, toretgn ILIAUEETS, PD: Hiſons, pai 18 gouf, 
cravel, a where e treaunent of the fever 
can only be patitat ve, and ts radical cure ef- 
tee, by removing tae Eric diftemper, from 
whores it Hows, 
2, ORIGINAL, or primary; ſpringing from 
ſome mutter in the blood itfeif, either ſlowly 


= 


generated within itſcif, as the aguiſh viſcid, 
an the phlo, giſtic lentor; or taken into its maſs 


from without, by the air and aliments, under 
the name of e p idemical contagious, or eruptive; 
or finally a dead putreſcent matter, unexcreted 


by 
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by its proper emunctory of the ſkin, kidney 'S, 
inteſtines, or a ſpitting, 

3. Both theſe capital kinds (n'. 1. and 2.) are 
again either (I.) con'inua!, advancing and deciin- 
ing in an even regular courſe; or (2.) they are 
paraxyſin tical; i. e. interrupted, either entirely 
by intermiſſions, or fits of perfect abſence; or 
clic by remiſſions, or fits of abatement (F. 7. ): 
and theſe either regularly, at equal or certain 
times; or unregula arly, at unequal or unconſtant 
times. 

4. As for the coNTINUAL Are they may 
be ſubdivided in ſuch as are either (19% pie, 
ariſing but from flight cauſes, and terminating 
with mild effects (8 237;).5-0f (2. ) fommia- 
tory, ariſing from, or increaſed by, a coagu- 
lating or phlogiſtic lize, productive either of 
pain in the more nervous and ſenſitive parts, 
pleura, perioſtia, joints, &c. or of anguiſh and 
oppreſſions in the leſs ſenſitive cortex ence- 
phali, lungs, liver, ſpleen, meſentery, &c. 
(F. 30.) Theſe, if they come to the height of 
their ham & in a WEeK. © or Or ta! aut, may be called 
(1.) acute; or (2.) Here, if tiey hold a month or 
longer; or chronical and 15 ) bavitial, if they ex- 
ceed two months. The intlammatory cvers may 
be alio divided in (1. ) repiilir, advanci INT pro- 
perly through their ſtages in the natural and 
uſual way; or (2.) « commutable, where the matter 
and ſymptoms degenerate either toward the 
aguiſh or paraxyſmatical ones above, Or thirdly, 

5. They are of thoſe, continual fevers that 
are malignant Or COMpuctroe, dil.olving by a 
gangrenous acriumony t he giutinous healthy tex- 

ture 
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ture of the fineſt veſſels and globular fluids 
(Vol. I. p. 147. and II. §. 8. and 16.) ; either 
under the title of nerv%s (F. 31, 32, or bi/i- 
ous F. 35.) or epidemically contagious (F. 40.), 
whether cruptive or not. 

6. Fourthly, the complicated continuants, are 
thoſe joined with ſome other diſtemper, of 
which they are no ſymptom or effect; or elſe 
ariſe from a mixed, aguiſh, phlogiſtic, or col- 
liquative matter, conjoined either two, or more 
kinds of them together, in divers proportions, 
or under different circumſtances. For the mo- 
dus operand! in theſe material cauſcs (See Vol, 
I. p. 104, 153, 162.). It now remains for us 
to treat of the cruptive, and of the paraxyſma- 
tical fevers. | 

§. 42. ERUPTIVE fevers, are either original, 
from ſome virulent matter, received by the air, 
aliments, or contact (S 40.), productive of a 
fever; or ſymptomatic (& 41.), from matters 
generated by fevers, or other diſtempers ante- 
cedent, or neglected to be exterminated by the 
ſkin, kidneys, or alimentary tube; or laſtly, 
from over ſpurring any epidemical or colliqua- 
tive fever, that might otherwiſe have gone off 
in a liberal diaphoreſis. 

2. The principal of the firſt kind which de- 


ſerve our notice, are (1.) thoſe of the dry e 


pelatous kind, particularly from over tenderneſs 


and laxity, both of the ſolids and fluids; in 
which the ſever, however moderate, throws 
out eruptions about the third or fourth day ; 
which promoted by the mildeſt diaphoretics, 


immediately relieves the reſtleſeneſs, cough, 


anguiſh, 
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anguiſh, or oppreſſion, and ſoon terminates the 
fever with a ſcaly exfoliation from the cuticle. 
Theſe, from their appearance, are either fa- 
pillary, with palid riſings, ſomewhat like thoſe 
from nettles; or bloom-ſcarlet, which ſpread 
to a conſiderable compals, and vaniſh in pro- 
Yortion, 

3. Next (2.) thoſe of the moiſt or rue c- 
/izelas, tending to ulcerate, with a more violent 
fever, often partly bilious, and veſicating the 
face chiefly: or elſe petechial, with prurple- 
pots, like flea-bites, but diſtinguiſhable by 
their having no white point in their center, 
coming out on the breaſt chiefly, from the fifth 
to the tenth day, but rarely and with more 
danger in the face. Theſe preſage worle, as 
they ſhow a greater degree of gangrenous colli- 
quation, by inclining to a livid, "brown, and 
black colour. In both theſe a middle way muſt 
be purſued, by keeping tLe matter where it is, 
by mild diaphoretics, without ov er-heating it 
into action, or moving it towards the viſcera 
by depletions, at the ſame time guarding the 
texture and coheſion, both of the juices and 
leaſt veſſels, Tinct. roſar. vel cort. P. cum ol. vit. 
Tinct. cin. &c. 

4. But (3.) the illiary fever that happens 
chiefly to child. bed women, and new born in- 
tants, (in which laſt it is generally fo flight as 
to paſs unnoticed, under the name of red-gum) 
from a peculiar ſerous, or lact-al acrimony, 
tending to the ſkin, under the palid form of 
millet-ſecds, whence it is named, or often 
reddiſh, and with a ſickly ſmell; ſhows its 
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499 Fevers. 
erugtions indeterminately from the fifth to the 
fifteenth day of the lever, which being arrived to 
their maturity, include a putrid ichor, It ſel- 
dom happens to men, but from an epidemical 
contagion ; and in al requires to be cautiouſly 
treated, like the former kind (ne. 3.) above, 
with jelp. camph. and other mild diaphoretics; 
aided with oily emulſions, ſperm. cet. teſtacea, 
pulv. è trag. and . gs to palliate the 
acrimony and 1ts irritation, &c. (F. 26.). Here 
nothing more laxative "I the tyr. rol. or 
manna, made a ſyr. with Tinct. rhei. vel. ſen. 
can be truſted, either in the epidemical, purple, 
or the pale milliary kind; and the clyſters muſt 
be only emollient, with camphor: for if the 
matter be repelled by cold, or thus ſollicited in- 
7; ards, it is jure to bring zptha upon the lungs 
or alimentary tube; whence a quinſy, perip- 
neumony, a vomiting, or a gangrenous dyſen- 
tery, that ſoon Kill. 

5. But in all theſe milliary fevers we mult be 
cautious of opening a vein (F. 4.4. n“. 2.), unleſs 
in the very firſt attack, with a ſulneſs (§. 13.), 
and a denſity of the habit F. 8.), Emollient 
and diluent clyſters, here afiord a good way of 
giving camphor, that offends the ſtomach, but 
thus may be repeatedly uſcful. But bliſters, 
more or leſs, with plenty of diluents, are in 
theſe generally of ſervice, and in moſt of them 


directly neceſſaty (F. 44: n 4. J. Ruff. ex. 
Tinct. Cort. P. ſ. j. with acet. camph. (ma ide as 


the julep. C ES only zii. to a pint, is little 
enough, as this yy 1 it 1 ad rare- 
ly imbibes above half a ſer up! e of it)! ij parts 


mum 
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alum, gr. ij. or iij. nitre, v. or vj. with ſyr. 
mecon. q. ſ. makes one of the molt poten: an- 
tiſcptics, which is at the ſame time highly 
alexipharmic or diaphorctic, that ph rm acy can 
Yoduce. By this, with or without the acid, 
artfully doſed and timed, vou may either fill 
the crude ſerous pock wah laudable matter or 
elſe turn the laudable pock into a dark gangre- 
nous condition, by often giving it when there 
is no occaſion : but in putrid, malignant, and 
epidemical fevers, that tend to no eruption, 
vou can rarely do any miſchief by it.—-After 
theſe come the meaſles, ſmall-pox, and peſti- 
lence; the two former of which we ſhall next 
contin 

F. 43. The meaſles and ſmall-pox, though 
modern diſtempers, are very near relations, and 
made much alike, in the manner of attier ori- 
ginals (§. 33. n'. 3.), from a febrile matter; 
only here the head and back are more eſpecially 
atlected, by a local fulneſs, in the apparatus or 
wh ammatory ſtage of them. The eruption of 
both is alſo preceded with tome ſickneſs, or a 
vomiting and oppreſſion of the {tomach ; only 
tne riſing ſpots of the meaſles break out ſooner, 
aſter three or four days, ſo as to be upon the 
dry-turn, by the time that the pock is well 
out, or maturating, viz. on the ſeventh or eighth 
day. As the morbillous matter is not fan- 
guvine, or inclined to ſuppuration, but of a ſe- 
rous or lymphatic nature, leaving the habit 
about the ſeventh or eighth day in a dry ſcurf; 
ſo it more eſpecially aftæcts the |yinphatic and 
cellular ſyſtems, principally in the bead and 
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lungs, after the manner of a corryſa or cold. 
Hence the little or no abatement of the 
{ſymptoms given by the morbillous eruption ; 

2 the troubleſome peripneumony, that gene- 
rally calls for the lancet and laxatives, on the 
eighth or ninth day, when they are on the dry 
turn. But the flea-bite eruptions of the ſmall- 
pox are more riſing, and give conſiderable eaſe 
or abatement to the ſymptoms ; except that in 
the copious or confluent pock, there is a trouble- 
ſome purging in infants, or a ſpitting in adults, 
which are hardly ever ſeen in the diſtinct ſort: 
and from the ceaſing of thoſe diſcharges, with 
a return of matter to the blood, about the end 
of the third or maturative ſtage, 1. e. from the 
12th to the 15th day, a new) ſecondary or 
ſymptomatical fever, requires to be treated, as 
the morbillous peripneumony, by the lancet and 
laxatives, as the infuſ. ſen. vel. rhab. cum 
manna, &Cc, 

2. Now as both the meafles and the ſmall- 
pox often owe their malignancy to an involun- 
tary infection in the autumn, by a complication, 
with an aguiſh or a phlogiſtic lentor (S. 33. 
„ 30. condenſed by the ſummer ſeaſon, ante- 

ceding in one over denſe ($. 8) or full (& 13.35 
therefore we adviſe every body to encourage the 
inoculation (of this otherwiſe modern ravager 
of mankind) by planting a more favourable ver- 
nal ſort, after due depletion by the lancet, and 
a bol. ex rhab. cum cal. vel infuſ. ſen. &c. in 
full habits; and an attenuation, by the bark 
and æthiops, in denſe, phlogiſtic, and in ner- 
vous chacochymical habits, Thus the inocu— 


lated 
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lated ſmall- pox, will have the advantage of near 
100 to one, over that which comes probably 

t the worſt ſcaſon, in a bad or unprepar: ed ha- 
dit, and from the moſt malignant ſpecies. 
The meailes generally pals ver, among 
the poorer folks at leaſt, without m. oh aſſiſt- 
ance from the apothecary, or any advice from 
a phyſician; for indeed they ſeldom want any, 
unleſs to for ward them by cordials, or when 
the oppreſſion on the lungs, at their exfication, 
calls tor the lancet, bliſters, or laxatives. As 
the purging in infants, or the ſpitting in adults, 
that attend the confluent ſmall-pox eruption, 
abate the violence of the diſtemper; although 
they are ſymptomatical diſcharges, they muit 
be only moderated under an excels, or even be 
excited if they flow not enough: ſo the firſt 
may be reſtrained within bounds, by a mixture 
with teſtacca & tinct. rhei vinoſ. & tinct. cinnam. 
given in frequent and little potions, or excited by 
a larger proportion of the tinct. vel ſyr. rhei. vel 
1 ſolut; and the ſpitting may be promoted 
by olly emulſions, with fal. c c. tinct. myr. lac. 
amm. vel julep. è camph. flor. benz. & ſyr. 
ball. &c. But the treatment of exceſs in this 
diſcharge, Fo may beſt judve of from the ex- 
traordinary caſe which Dr. Wilmott gives in his 
father Mead's book de Varioiis, in which the 
patient was reduced to a ſkeleton by a ſaliva- 
tion, equal to one from mercury, that held 
above a fortnight. IIere, from the eighth ta 
the 12th day, "inſtead of a maturative tuppu- 
ration, a violent head-ach, dy{prza, and lan- 


guor of pres artery attended; till about the end 
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of the time a ſtrangulative quinſy invaded, and 
ſoon after was relieved by the ſaid ſpitting, en- 
tering on the 12th day. He ſuffered nature to 
continue her drain, under a fluid nouriſhment 
and diluent liquors, and recovered his patient 
as one in a tabes; viz. by repeating the lancet, 
one in a week or two, to the third time, in a 
quantity not excceding ſix ounces, with rhab. 
q. . to purge at intervals (without which the 
body gains a haſty crude fulneſs), hauſt. ſalin. 
cum ſp. cet. and aſſes milk for the hectic; and 
finally corroborants, elix. vit. aq. 4. r, 
rhab. &c. 

. As the crude or cryſtalline pock requires 
forwarding, by rich ſack-whey, with ſal. c. c. 
confect. card. and bliſters on the extremities, 
by the fifth or ſixth day from their eruption; 
io the bloody, whether from the kidneys, in- 
teſlines, or mouth, require to be reſtrained by 
min. acids, with tinct. cort. laxatives, and ſome- 
times the lancet, with bliſters. As for lenitive 
purges, in the cloſe of theſe and moſt other 
fevers, they ſerve in part to exterminate any 
relicks, but more eſpecially to prevent a too 
ſudden and crude fulneſs, by which thoſe whom 
theſe fevers have greatly impoveriſhed, would 
otherwile ſuffer, in their head and nerves, b 
a fooliſhneſs or ſtup.dity, or in their whole 
habit, by a ſcurvy or a droply. 

. Dr. Huxam of Plymouth, whoſe good 
judgment and extenſive practice have enabled 
him to oblige the world with ſome uſeful 
writings on theſe heads, Judiciouſly obſerves in 
the lateſt of them; that the quantity and con- 
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dition of the blood, either poor or denſe, with 
an aguiſh or inflammatory lentor, or a ſcorbutic 
acrimony, have a conſiderable ſhare, in con- 
junction with the epidemic ſeaſon and ſituation, 
towards determining and changing the pock to 
be either diſtinct or confluent, crude, gangre- 
nous, or bloody. Theſe, joined with an inter- 
mittent, are to be treated with the bark. Thoſe 
that come with a pannick, and run to the ten- 
derer internal epithelium of the lungs and ali- 
mentary tube, are to be timely ſollicited to the 
ſkin by bliſters and foments. The black, gan- 
grenous pock calls for the bark and mineral 
acids, after having firſt removed the diſpnæa 
or the conſtipation of the bowels, as above 
directed, when they attend. The ſecondary 
or purulent fever, attacking the head by deli- 
rium, &. is a good warrant for the lancet 
and lenient purgatives ; as that which comes 
before the eruption is for clyſters and papave- 
rines. Alſo in many flow, ſeemingly nervous 
fevers, where nature is unable to throw out a 
critical diſcharge by the emunctories, we have 
experienced that lenitive purges will make a 
ſort of artificial criſis, to the great comfort of 
the lingering patient: but it is on another ac- 
count ($8. 40. n*. 2.) they are often to uſeful in 
the beginning of epidemical, contagious, and 
bilious fevers, viz. by ſeaſonably excluding a 
good part of the tomes, while nature can well 
ſuſtain them. Sudorifics are never to be uſed 
in the beginning of any but peſtilent fevers, and 
to promote thole ſweats which are critical and 
relieving, after the height of epidemic, malig- 
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406 Fevers. 
nant, or inflammatory ones; and even then the 
nets. ex acet. camph. & aq. ſ. alex cum 


ſyr. de mecon. with thin diluents and warm 
crerlns, are the belt. 

9.44. Eruptive fevers being all (F. 42, 43.) 
naturally of the colliquative kind: (unleſs when 
conjoined with a Jentor, eithet aguiſh or in- 
flammatory ; the firſt of which they diſſolve 
ſoon, and the other later, but with more vio- 
lent ſymptoms) they will in general come un- 
der the tame method of cdre; viz. by mode- 
rate depletions in full ($. 13.) and denſe (§ 8.) 
habits, at the firſt onſet, or Sana. ſtage 
of 2 by lancet, emetic, or mild purgative, 
ccc. or elſe omi itting them in the relaxed (F. 4.) 
and npoveriſhed ($. 25.), go on with ſack- 

hey, more or leſs rich of "the wine ; with 
ſuital le cardiac and diaphoretie medicines, con- 
fec. card. pulv. cont, | julep. vel acet. C 
camph. | tinct. valer.' vol. | aq. alexit. &c. in 
iraughts and boles, fo doſed and timed, with 
diluents, as to keep the circulation above na- 
ture unexerciſed, but below any degree of 
ſweat. 

2. But be cautious of your bleedings, or de- 
pletions, as DEE are here not curative of the fe- 
ver, only calculated to abate their firſt or in- 
flammatory ſtage ; which may be known from 
the tenſion or oP FROG of the puſſe, and tena- 
city of the blood; and therefore rarely to be 
practiſed atter the firſt attack, but under the 
moſt preiiing ſymptoms, and in deliberate con- 
{ultations, in which ſometimes they are ordered 
with ſucceſs, under management of thoſe who 
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are the moſt ſkilful and eminent; and particu- 
larly for relieving the encephalon or lungs in 
the maturative and declining ages of the ſmall- 
pox, meaſles, &c. 

So opiates are, in general, equally to be 
ſuſpeLed here, as they increaſe the laxity of 
the arterial and nervous Renn, with Ig al- 
ready peccant colliquation of the fluids, where- 
by ſuch an erroneous ſtraying of the cruor en- 
ſues, into the pellucid and fine cellular ſyſtem 
of the encephalon and lungs, as ſoon lays the 


patient into a ſleep, from which he will never 


awake. However, if the tone of the veſſels, 
and texture of the fluids be duly guarded by 
mineral acids, with tinct. cin. cort. p. &c. Pa- 
paverines may be then advantagioully given in 
the evening to abate the paintul Irritations, 
coughs, watchings, and uncaſineſs, which in— 
create in theſe, and in all continuants, about 
the clote of the day; and ariſe to a more con- 

ſiderable degree, in tender and nervous habits. 
4. Bliſters richly manages, and frequently 
cupping, are of great uſe in all theie fevers, not 
only by dividing or digeſting the lentor, with 
which they are often complicated; but more 
eſpecially as the former are a laſting ſpur to the 
diaphoreſis, and naturally derive the malignity 
towards its proper emunctory, or even power- 
fully remove it, from the entrenchments it may 
have made, in the leaſt veſſels and cellular fa- 
bric, which organize the encephalon, lungs, 
and abdominal viſcera ; and therefore a timely 
ule, and a moderate repetition of them will 
rarely fail of their ſalutary effects. So allo will 
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408 F vers. 
the ſtimulative epithems, plaſters, &c. in which 
camphor mult make a principal ingredient, 

5. But as nature, or the fever itſelf, is 
here the principal curative agent, ſhe muſt not 
be too haſtily ſpurred by theſe (n'. 4. ſup.), nor 
by cordials, beyond her ſalutary and moderate 
pace; up to which ſhe muſt be raiſed by them, 
with light good nouriſhment, in the malignant 
or ſerous kind of the ſmall-pox, that lag be- 


bind a laudable ſuppuration, for want of a due 


ſtrength in the ſolids, or a conſiſtency in the 
fluils: as on the contrary, the muſt be reſtrained 
by depletions, papaverines, and the tinct. cort. 
cum fp. vitr. when the ſanguine or phlogiſtic 
ſort run together directly like ecchymoſes, in the 
very onſet of their firſt ſtage, ſo as often to be 
gangrenous by the fourth or fifth day, and ſoon 
after are either productive of a colliquative and 
fatal hemorrhage, through the renal or alimen- 
tary paſſages, that bids defiance to all art; or if 
there be a lucky eſcape, tis commonly with 
ſome gangrenous or incurable ulcer in the lungs, 
viſccra, or other part of the body; all which 
misfortunes come oftener from unſcaſonably 
neglecting the over fulneſs and denſity of the 
habit (which are the chiet heads to be regarded 
towards inoculation (F. 13. &. 8.---4. 4, and 
2 5.), or by urging them with too keen ſpurs, 
than from any extraordinary force in the epi- 
demical or infecting matter. 

6. For reaſons above given (3.) you will ne- 
ver venture upon opiates in children, or lax ha- 
bits, before the ſmall-pox are maturely out, 
nor when the lungs are ſuffocatingly oppreſſed, 

Or 
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or the encephalon comatous, or delirious: for 
only by the uſe of paverines (with ditcretion, 
as above), epithems and good warm covering 
to the feet, with an emollient clyſter every other 
day, both the reſtleſsneſs, and the oppreſſion 
of thoſe important viſcera may be happily re- 
lieved. To this laſt treatment, with opening 
a vein, will yield the delirium that comes three 
or four days after the variolous eruption ; in 
which the infuſ. ſen. may often be uſefully 
given. Strong children may bleed at firſt, by 
leeches on the temples, or otherwiſe ; but in 
the weak and tender, which have often con- 
vulſive motions, a little before the eruption, it 
may have the molt fatal effects, by withdraw- 
ng the matter, which that commotion denotes 
to be now advancing on the ſkin: and ſo too, 
in robuit or adult youths, the early opening a 
vein once, twice, or thrice, will often raiſe the 
oppreſſed circulation, throw out a mild erup- 
tion, and prevent a delirium. or worſe accidents, 
Whereas the meaſles call ſtrongly for cordials, 
rather than depletiyes and coolers, in their be- 
ginning ; and require the lancet at the turn of 
the diſtemper, with Jac. ammon. | papaverines, 
myrrh, oily emulſions, &c. to rlieve the ſuf- 


tocative peripneumony about the ninth or 1oth 


day, which often leaves a deſtructive ulcera- 

tion in the lungs, as well as the ſmall-pox. 
In theſe fevers, volatile alcalies are not 
miſchievous, but by an excels, in diſſolving the 
gelatinous texture of the fluids, and by the 
{ame power weakening the ſpring of the ſolids 
iince Dr, Pringle has now ingeniouſly cleared 
them 
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them from any other putreſcent quality, and 
ſhowed they are antiſeptical on dead ſubſtance, 
But obſerve in living animals, there is a neceſſary 
diſtinction betwixt putridneſs and purulency ; in 
promoting which laſt, ſparingly uſed, and with 
diluents, they have, in general, a peculiar ten- 
dency, by which they may be of great uſe in 
the crude ſmalli-pox and peſtilent gangrenous 
cruptions, that want laudable ſuppuration. 

8. 45. What has been now faid of the ſmall- 
pox (F. 42, 43. and 44.) might ſuffice for the 
experienced and intelligent; but fur the ſake 
of thoſe who are only entering upon the prac- 
tice of our healing art, in ſo frequent and 
weighty a diſtemper, we ſhall deſcend to a de- 
ſcription more minute and hiſtorical.—-The 
ſmall-pox are then either (I.) eprderm:cal, de- 
pending upon a particular conſtitution of the 
air, generally ſeizing, at the ſame time, almoſt 
all ſuch as have not been affected with this diſ- 
order before; or (2.) con'agr:us, being com- 
municated, by the morbific effluvia that ariſe 
from the affected patient, to others within the 
ſphere. of their activity, whoſe bodies are ſuſ- 
ceptible of their impreſſion and influence, 
They invade in any ſeaſon of the year; but 
_ eſpecially in ſpring and ſummer. In autumn 
they are generally of a milder conſtitution, and 
upon the decline; but the ſooner they appear 
in the winter or ſpring quarter, they are of a 
more malignant nature. They principally ſeize 
children, more than aged perſons, and are of 
two different ſorts, viz. the dil nc, which 
ſtand apart one from the other; and the con- 
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fluent, which run one into the other : the latter 
of which are attended with greater danger, 
as having a variety of ſymptoms, which are 
not found in the diſtinct fort; and of a more 
perplexing nature, The courſe of the diſorder, 
in both ſorts, conſiſts of four different periods, 
viz. the invaſion, eruption, matrrain, and 
exſiccation ; all which are ſooner run over in 
the diſtinct than in the confluent kind, 

2. When either vadrs, the patient is im- 
mediately ſeized with a ſhivering and ſhak'ng, 
followed by an acute feverith heat, attended 
with a white tongue, thirſt, loſs ot appetite, 
drowſineſs and heavineſs of the head and eyes; 
a ſharp humour irritates his noſe, on which 
account he often ſneezes, and his eyes itch, 
and are wateriſn. His eye-lids apf ear {woilen, 
he vomits frequently, has a dry cough, and 
difficult reſpiration ; he feels violent pains in 
his head, back, loins, and at the pit of his ſto- 
mach, if it be preſſed with his hand; his pulſe 
is quick and high, his countenance fluſhed and 
florid, his urine ſometimes, as in an healthful 
ſtate, but generally crude and turbid, and his 
| blood, at this time extravaſated by the lancet, 
appears pleuritic or ſizy. Convulſive fits in 
children now progno! .cate an immediate crup- 
tion; unleis they arite from the difficult breed- 
ing of their teeth. They, who are affected 
with the diſtinct pox, have a great propenſity to 
ſweat, which is peculiar to this tort ; and in the 
confluent, the eruption 1s uſually preceded by 
a looſeneſs, which is ſeldom or never to be ot = 
ſerved in the ditlint, The ſymptoms, now 

men- 
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mentioned, increaſe from the firſt invaſion, and 
continue 'till the eruption ; but with . 
vchemence, in the two different ſorts: ſor, 
the diſtinct, they are of a milder nature, but 
in the confluent, the fever, ſickneſs, reſtleſ- 
neſs, and vomitings are very violent, and gene- 
rally remain two or three days after. 

3. The eruption, in the diſtin, commonly 
happens upon the fourth day, after the firſt in- 
vaſion, and feldom later; but thoſe of the 
Aux-kind make their appearance on the third, 
or very often ſooner, but ſeldom or never on 
the fourth, unleſs it be when they are retarded 
by violent pains, or other extravagant ſymp- 
toms that affect the patient. (i.) In the d&//tin# 
kind ſmall flea-bite pimples now appear here 
and there, eſpecially in the face, neck, and 
breaſt, and gradually over the whole body, 
which Pp increaſe in height, and bigneſs. At 
firſt they are red, afterviards they become 
cheyſtaltine; by degrees obſcurely pale, and 
then more yellowiſh at the top, 'till the time 
of their full maturity. By theſe the ſkin and 
fleſh adjacent are inflamed with great pain, and 
tumificd. Thee c-lids now become lo ſwollen, 
that they cloſe, and thereby the patient 1s * 
prived of fight, which generally happens on 
the eighth day; which is, therefore, to be par- 
ticular iy obſerved in this diiti:.& fort. After- 
Varela, in proportion to the number of puſtules, 
the hands: tingers, and other parts are ſeized 
with an inflammation and tumour, which di- 
miniſh on the cleventh day; for, at this time, 
the diſtinct arc at their full maturity. From 
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thence, they gradually dry up to the fourteenth 
or fifteenth day, when all, except thoſe on the 
hands, fall off. After the puſtules are gone, 
ſcurffy ſcales ariſe, which commonly leave ſome 
impreſſions or pits behind. But (2.) the con- 
fluent, at the time of their eruption, appear 
ſometimes like an eryſipelas, and ſometimes 
like the meaſles. In this fort, the puſtules do 
not ariſe ſo high as in the diſtinct, being ſmall 
both in the face and trunk ; but become larger, 
the nearer they approach to the extremities. 
In the face, they are connected with, or run 
into one another; inſomuch, that it appears as 
covered with a red bladder. After the expi- 
ration of the eighth day, the ſkin, which be- 
fore was ſmooth, gradually becomes rougher, 
and the puſtules turn of a more duſkiſh or dark 
colour, till the time of their maturity. After 
this, they dry and fall off, in reſpect of time, 
according to the ſeverity of the pox; for, 
where they have been violent, the face is not 
altogether freed, till after the twenty-third or 
twenty-fourth day. When the puſtules have 
fallen away, the ſcurffy ſcales ſucceed, which 
are here of ſuch a corroſive nature, as to leave 
deep pock-holes, and often unſcemly ſcars, or 
contractions and ſeams of the {ſkin behind 
them. 

4. In both forts, the fever 1s at the higheſt 
from the firſt invaſion to the eruption, whence 
it gradually declines 'till the maturity, and then 
totally vaniſhes ; but, upon the exſiccation, a 
ſecondary or new feyer begins to appear, par- 
ticularly in the confluent-kind. The ſymp— 
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toms, which in the diſtint-kind, affected the 
patient at the invaſton, immediately ccaſe 
upon the eruption ; but, in the confluent, al- 
though they be more moderate, they continue 
ſcveral days after. When the puſtules of the 
confluent fort begin to dry, a falivation ariſes 
in adults, and a looſeneſs in children. The 
former is obſerved in ſuch, a conſtant attendant 
upon the diſeaſe ; but the latter has not been ſo 
generally obſerved. 

5. The ſymptoms of moſt dangerous conſe- 
quence that ariie in the courſe of this diſeaſe, 
are (I.), if, on the eighth day, in the diſtinct 
kind, the ſwelling and redneſs of the face and 
hands, as alſo the ſweat, which all along per- 
ſpired from the patient, ceaſe on a ſudden: if 
upon this he becomes delirious and reſtlets ; and 
if he urines often and little at a time; for 
theſe prognoſticate immediate death. (2.) If, 
in the confluent, the falivation ccafes entirely 
on the eleventh day, without a return, and 
vithout a continuance of the ſwelling in the 
face, or any manifeſt appearance of a beginning, 
turgency, or ſwelling of the hands. (3.) If 
the matter, which ſhould be diſcharged by ſa- 
livation, becomes ſo viſcid, that it cannot be 
evacuated ; upon this, there is danger of ſuf- 
focation, from the difficult reſpiration, and un- 
ealy deglutition that ariſe ; in moſt of which 
cales, the patient quickly retires to another life, 
(4.) If either in the confluent or diſtinct, the 
fever be violent through the whole courſe of 
the diſeaſe; if there be a difficulty of reſpira- 
tion, a phrenzy, or coma ; if there be purple, 
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livid, or black ſpots, either between or upon 
the tops of the puſtules, and if, upon their 
eruption, they immediately diſappear. (5.) If 
the matter, contained in the puſtules, be of a 
gangrenous nature, Or if a mortification ariſes 
in the parts. (6.) If there be an hamorrhage 
of the noſe, an immoderate and ſudden flux 
of the catamenia, an hæmoptoſis, blood y urine, 
a miCturition, or total ſuppreſſion of urine in 
young people. Laſtly, if the puſtles on a ſudden 
come flat, and if a looſeneſs ariſes in adults. 

6. The prognoſtic rules, for judgment in 
this diforder, follow : the diſeaſe, in itſelf, is 
not of a very malignant nature; for if chere be 
no ill management, it generally runs through 
the different periods (ne 2 and 3.) without any 
conſiderable danger, and commonly 3 
in health; but ſometimes unexpected! 
death, or anoth er diſeaſe. In the diſtinct- Lind. 
the eighth day, and in the confluent, the 2 5 
venth are principally to be regarded; ſor ac- 
cording to the nature of the ſymptoms that 
ariſe on theſe days, ſo muſt be the determina- 
tions made in reſpect of the lite or death of the 
patient. The kind and degree of malignity 
in the diſcaſe muſt again be determined accord- 
ing to the appearance of the puſtles in the face. 
If upon the invaſion, the ſymptoms be not very 
violent, we have reaſon to expect, that the 
other different periods will be favourable, and 
vice verſa, For the moſt part, the flower the 
eruption, the more favourable we find the diſ- 
order. So the fewer, ſofter, rounder, more 
pointed at the top, more d! Kind, larger, whiter, 
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and (in the courſe of maturation) the yellower, 
and the more remote the pultles are from the 
face, the better are the events to be expected. 
But the more they arc in number, eſpecially in 
the face; the leſs in magnitude, the ſharper 
and more ichorous their matter, the more they 
flux or run together, the bluer, browner, and 
blacker they look, and the ſooner their erup- 
tion, they are ſo much the more malignant, 
The hotter, redder, and more tumid the in- 
terſtices between the puſtles are, at the time of 
maturation, the greater are the hopcs ; but the 
paler, browner, and more flaccid they appear, 
ſo much the worle ; for, upon theſe, a quinſey, 
or a mortal peripncumony uluaily invades the 
patient. This diſeaſe is Jeſs dangerous in wo- 
men (if not pregnant), in children, and in 
ſuch as are of a ſoft, phlegmatic and lax diſ- 
poſition of body, than in old, denſe, or rigid 
people, and ſuch as have been accuſtumed to 
hard labour. It the external habit be only af- 
fected, the event is leſs dangerous; but if the 
Jaws, gula, inteſtines, ſtomach, or other in- 
ternal parts be ſeized by the puſtles, the dan- 
ger is the greater. 

7. The diſorders or bad effects this diſeaſe 
leaves behind, after it has run through its dif- 
ferent ſtages, are theſe that follow; viz. deep 
pi's, or pock- holes, contractions of the ikin, 
and unſeemly ſcars or ſeams in the face, Pearls, 
in the cornea, or a weakneſs or inflammation 
of the eyes; as aito dimneſs of fight, and often 
total blindneſs. Convulſiwe, epileptic, and 
apoplectic fits; malignant tumours and apo- 
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ſthems 1a ſeveral parts of the body ; an aſthma, 
pleuriſy, and peripneumony or inflammation of 
the lunge; a pithiſis or conſumption, and very 
often a caclicctic, or ill habit of body; by 
means of which, the patient 1s rendered un- 
happy through the whole remaining part of 
his life. 

. It we enquire after the original of the 
diſorder, we fad that it is but a new dilcale, 
or of a late date; for we cannot diſcover any 
deſcriptions of it tranſmitted to us by any of 
the ancients, which may be taken as an unde- 
niable argument, that it never appeared a:nong 
them. For it cannot he ſuppoſed, that they, 
who were ſo very diligent in making obſerva- 
tions on other ditcaſles, ſhould not leave us 
any hiſtory of this, which now makes ſuch a 
formidable appearance in the range of diſtem- 
pers. Beſides, 'tis evident, that, at this day, 
'tis entirely unknown in ſeveral parts of the 
world; and that, in the Weſt-Indies, it was 
never heard of, till the Spaniards conveyed it 
thither tome few years ago; at which time, 
the infection was of ſuch dilmal conſequence, 
that (tne proper method of mana ing this di- 
ſtemper not being known) whole nations fell a 
ſacrifice to its fury. The firſt, who delivered 
us any account o! this diteate, were the Ara- 
bians, whoſe obſervations, both as to the hi- 
ſtory, cauſe, and method of cure, are fo ac- 
curate and juſt, that our moderi authors have 
made but {mail improvements in auy of thoſe 

arts. Ot this, you may be convinced by the 
peruſal of Meſue, Razes, and Avicenna ; 
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whence the places uſually produced from Hip- 
pocrates, Galen, and Celſus, will appear fo 
very foreign to the purpoſe, as to need no par- 
ticular refutation. 

F. 46. Since the general and moſt rational 
treatments of the ſmall-pox may be collected 
from F. 42. and the following; therefore we 
thall now only add to the preceding hiſtory 
(S. 45. a word or two upon its inoculation, 
and upon the a/7dotal or preventative cure; 
which laſt is propoſed by Dr. Boerhaave, the 
late eminent profeſſor in the univerſity of Lei- 
den. This truly learned and judicious gentle- 
man, conſidering the ſmall-pox as an acute 
and continual fever, whoſe puſtules are only a 
critical diſcharge of the morbific matter, 
eſteemed it no ways neceſſary to wait the dif- 
ferent periods of the diſcaſe ; but, upon the 
firſt invaſion, recommends immediately proper 
evacuations, ſuch as venæſections, vomits, and 
laxatives, as alſo the cooling regimen, pre- 
{icribed in other acute diſeaſes, by which he 
aims to prevent the eruption of the puſtules, and 
the other conſequent ſtages. But, with all due 
deference to the judgment of fo great a man, 
this method ſeems * practice, as it expoſes the 
patient to many and prodigious hazards ; firſt, 
becauſe there is a ſudden and contrary motion 
introduced in the fluids, entirely oppoſite to the 
directions of nature, and the genius of the di- 
ſtemper; which procedure has generally been 
obſerved to be very detrimental to the human 
frame, and always difallowed by the maſters of 
our art. For huce phyſicians are the afliftants 
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of nature, it is their buſineſs to ſupport, and 
not to thwart her in her operations, unleſs 
we find, that they tend either to the deſtruction 
or ill habit of the body. Secondly, becauſe, 
by this method, the patients are ſubjected to 
repeated aſſaults of the ſame diſeaſe. For ſince 
there is here a latent ſeminium of the pocky 
matter, in the ſolids and fluids of the body ; 
and ſince 'tis impoſſible to think, that there 
can be a due ſeparation and diſcharge of it by 
this method ; the patient muſt unavoidably be 
liable to the attacks of this diſeaſe, whenever 
the particular conſtitution of the air, in which 
the ſmall-pox is epidemical, happens to be 
predominant ; or whenever the diſpoſed patient 
is within the ſphere of activity, poſſeſſed by 
the contagious effluvia that ariſe from an in- 
fected body: for, ſuppoſing the fame cauſes to 
be acting with the fame force, and under the 
ſame diſpoſitions of body, it neceſſarily follows, 
that the ſame morbid effect mult conſtantly be 
produced. Now the learned Dr. Mead's late 
treatiſe on the ſubject ſhows, that perſons are 
not ablolutely exempted from catching the con- 
fluent kind of this diſtemper, altho' they have 
had the diſtinct; and that, even after both, a 
perſon may have a variolous fever, either with 
a few, or with no eruptions: and conſequently 
(by F. 33, n*. 3, before advanced) the perſon, 
thus treated, will be only ſubjected to a worſe 
Lind of the diſtemper, unleſs a ſpecifical anti- 
dote could be found to throw out the matter 
inſenſibly (like the cortex for inter mittents), 
without cauſing cutaneous eruptions.-----Dr. 
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Lobb aſſures us, the zthiops minerale will have 
this effect, giving a dram of it, every four 
hours, to the quantity of an ounce, or u 
wards; and in a leſs proportion, that it either 
prevents infection, or procures the mildeſt kind 
of the diſtemper; which we cannot vouch 
for, upon our own experience. But we re- 
commend it, or the cinnabar of antimony, to 
relieve the patient, ſinking under the violence 
of the confluent kind ; namely, when ſpitting 
is ſtopped, and the ſwelling of the face 1s 
abated ; and when a new fever ariſes in the 
beginning of the exticcation ; for which a mer- 
curial ptyaliſin was recommended, and practiſed 
by the late learned and ingenious Dr. Pitcairne. 
That this may be of very conſiderable ſervice, 
1s plain and obvious; in that, it is the very 
method purſued by nature; in that a conſider- 
able diſcharge is he cb, made; and in that, the 
tumour of the face is gain raiſed and continued 
for a due time; the advantages, reſulting from 
which, are caſily ducoverable by the hiſtory 
of the diſcaſe (F. 45.).---However, this is a 
method only to be uſed by the judicious, and 
thoſe who know Low to govern both diſtem- 
pers and medicines, according to the juſt rules 
of art; but is never to be put in practice by 1g- 
norant practiſers, with whom it will be only a 
word in a mad man's hand, carrying along 
with it immediate death and deſtruction. The 
method of purgation, T and recom- 
mended by the celeb rated Dr. Freind, Dr. Mead, 
&c. on the fame occaſion ſtands firm on expe- 
rience, ſupported by matter of fact, than which 
we cannot have a more fubita tial reaſon. 
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2. We now come in the ſecond place to pro- 
oſe the method of innculation, for mitigating 
the diſeaſe. In the eaſtern countries, and ſuch 
as are very much expoled to the influence of 
a hot ſun, the ſmall-pox being generally epi- 
demica!, 1s alſo very malignant, inſomuch that 
vaſt crouds are yearly ſwept away by their 
violence, This has excited all perſons, both 
learned and 17no-ant, to practiſe a variety of 
ways, that tie micht with more ſafety and 
expedition, eith> 2:7» or prevent their deſtrue- 
tive inflaence. , ;aft, either by chance, de- 
duction of realon, or experiment, they happily 
fell in with the mthod of inoculation. The 
author of this is no: tranſmitted down to us; 
but therc 72 ſeveral whe ley claim to the 
praiſe. That it firſt procecdeu from ſome of 
the populace, who were ncither men of for- 
tune, character, nor learning, ſeems very pro- 
bable, in that it appeared in the world, with- 
out the leaſt recommendation fromm any of the 
learned, and met wich very contiderable oppo- 
ſition from the rich. In ſeveral parts of Greece, 
the vulgar had it practiſed upon them ; and 
from time to time it prevailed more and more, 
till, at laſt, it was approved of and received in 
Theſſaly, and the adjacent parts. The Turks, 
at firſt, declared very much againſt the practice; 
but, at preſent, convinced by the conſequences, 
they readily admit of the operation, and are as 
induſtrious in giving it the due recommenda- 
tion it deſerves. The Italians alſo, being appriſed 
of the method, and of the ſucceſs conſequent 
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upon it, conſtantly imploy their operators in an 
epidemical ſeaſon, and thereby prevent a great 
number of inconveniencies that might other- 
wiſe enſue; and to come nearer home, we now 
have the happy advantages of inoculation, very 
well atteſted by the whole body of the learned 
in our faculty, throughout the Britiſh domi- 
nions. The method of the operation, as it is 
pr actiſed in Theſſaly, Conſtantinople, and Ve- 
nice, is, as follows: in the beginning of win- 
ter or ſpring, when the ſmall-pox happens to 
be e a proper ſubject is choſen, from 
whom the pocky matter is to be taken, and 
this 15 generally a boy of twelve or fourtcen, 
or a youth, who is affected either by contagion, 
or the diſpoſition. of the air, and labours under 
that pox which 1s of the diſtinct kind. Some 
of the puſtules upon his legs and thighs are 
opencd. on the twelfth or thirteenth day, at 
which time the pox are at their full maturity. 
The pus is preſſed out into ſome ſmall veſſel, 
which has been well cleanſed with warm wa- 
ter: this 1s covered and kept warm in the 
bearer's boſom, 'till ſuch time as 'tis conveyed 
unto the perſon, upon whom the operation is 
made. After his body has been duly prepared 
by the directions of a judicious phyſician, ac- 
cording to bis particular conſtitution, and the 
nature "of the diſeaſe, which is to be tranſ- 
planted (S. 43, n'. 2.); he retires to his cham- 
ber, which is ordered to be kept neither too 
warm nor too cold, and there waits the per- 
formance of the operation, After all matters 
have been duly adjuſted, the operator pierces 
croſs- 
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croſs-ways, or obliquely, the muſcular parts, 
particularly in the arms, legs, or thighs with a 
lancet or three-edged needle, till ſuch time as 
the blood flows, and ſeparates the ſkin from 
the parts beneath ; into theſe wounds the. ope- 
rator drops a little of the pus, which al! this 
time has been kept warm, takes due care to 
jutermix this morbific matter with the flowing 
blood, by the aſſiſtance of ſome pointed in- 
{trument, and immediately covers the wounds 
with half a nut-ſhell full of lint, or ſome ſuch 
concave thing, and fixes it thereon, with pro- 
per bandages, for the ſpace of twelve or four- 
teen hours, in order to prevent the cloaths or 
any accident from rubbing it from the parts, 
or from wiping away the pus, before it has 
entered the veſſels, and intermixed with the 
mais of blood. It has been obſerved, that al- 
molt all, who undergo the operation, have the 
pox : and that thoſe few, who have eſcaped 


them upon inoculation, have laboured under 


them, when they have been epidemical : but 
that thoſe, who have had them by the tranſ- 
plantation, have never after been affected with 
them through the whole courle of their lite. 
The regimen, preſcribed after the operation of 
ingraſting, is, as follows: the patient is or- 
dered to be confined to his chamber, and to 
keep his bed. His diet, through the whole 
courſe of the diſorder, is adjuſted according to 
the nature of the diſeaſe, the different tempe- 
rament, the conſtitution, and other circum- 
ſtances of the patient. He is directed to abſtain 
trom wine, and all other things that are apt to 
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inflame the blood, not only during the ſeveral 
periods of the diſeate, bat alto for ſome time 
after. In Conſtan inople and Venice, they re- 
Iigiouſly forvear the uſe cf egps, ficth, and 
broths, for the ſpace of twenty-five or thirty 
days. Some, yy have been obſtinate in giving 
ſmail regard to thoſe directions, by indulging 
themſelves in unallowab'e libeaties have there- 
by been expoſed to a variety of dangerous tymp- 
toms, which have ſometimes proved tatal, viz. 
violent hemorrhages, dithcult reſpir ation, phren- 
ſies, deliriums, peripncumonies, ſtranguries, 
bloody urine, fluxes of the catamenia, diar- 
rhzas, dyſenteries, and the like; all which 
were the conſequences of their irregular con- 
duct, and no way depending upon the real ge- 
nius of the diſcaſe, nor the operation, which 
a. ways renders them much leis mitchievous, 
For thus the pr opeuſity to vomit, the reſtleſ- 
ne's and the pains affeching the loins, ſides, back, 


and head, were ſo trivial, that ſmall notice Were 


taten of them; and the whole courſe of the 
diſorder, raiſed by the method of moculation, 
has always been obſerved of a much ſhorter 
date, than when it has appeared in a common 
way. The parts, conſtantiy affected, are the 
places where the wounds were made, and the 
morbific pus inſtilled, in which ariſe puſtules by 
maturation, filled with a ſanious, but not a pu— 
rulent matter, as in the common ſort; and ſome- 
times apoſthems, which ſpeedily tend to ſuppu- 
ration. The number of the pullules, coluing 
upon this operation, are but very tcw, ſeldom 
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ber, and theſe always of the diſtin kind. 
Sometimes they are obſerved only upon the 
places where the inciſions were made; ſo that 
the face has generally been leſt entirely free. 
After the maturation, they conſtantly have been 
obſerved to dry up in a very thort time, and 
are allo attended with this particular advantage, 
that after their falling off, the ſcurfv ſcales that 
enſue are not of that ſharp corroſive nature, 
which is found in the diſorder, warn raiſed 
in the common manner of inſection, from 
whence the deep pock-holes, contractions of 
the ſkin, unſeemly ſcars, &c. conſequent upon 
this diſtemper take their original: for no one 
has been found any way pitted, or otherwiſe 


disfigured, upon w:iom the inoct/2tion has 


been performed. Neither are the patients liable 
to any of the unhappy diſorders that io ſadly 
affect others, after the diſeaſe has run through 
all its ſtages ; ſuch as the wenkneſs of the eyes, 
pearls, blindneſs, diſeaſes of the head, cachectic 
habit, and others already mentioned. Beſides 
ail theſe, there is another advantage, viz. that 
it always is attended with deſired and ſurprizing 
ſucceſs, from the firſt introduction of the me- 
thod, till this time. For there has not been 
any conſtitution of the air, ſcaſon of the year, 
temperament, age, or ſex of the patient, in 
which the inoculate. ſmall-pox have been 
known deifrotiye, Theſe, being really matters 
of fact, may b ſuthcient encouragement to all, 
eſpecally {or ch:iuren and the fair lex, to endea- 
vour to have tlus method promoted and prac- 
tiſed throughout the kingdom; as allo to phy- 
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ſicians, ſurgeons, and apothccaries to direct 
their friends and acquaintances to encourage 
the operation; to the advantage of which, 
they may be eye-witneſſes in our London 
ſmall-pox-hoſpital. 

F. 47. Although perſons are rarely affected 
twice or oftener by the fmall-pox or meaſles, 
tis very probable, that a ſeminium of them, or 
of ſuch like contagious fevers, is often conjoined 
with thoſe which we call ervſepelatous ; ; where 
pains, with thirſt, a reſtleſs-anguiſh, and veſi- 
cations of the ſkin, either puſtular or gangre- 
nous, are conſtant attendants. In this we may 
be confirmed, if the fever is, at the ſame time, 
epidemical, and the blood little coheſive; which 
will be an indication for uſing the mild diapho- 
retic method (F. 4.2. n'. 5.) with julep. camph. 
hauſt. ſalin. teſtac. cum ſperm. cet. &c. But if the 
eryſipclas appears to ariſe from an excited pletho- 
ra (4. 16.) or an habitual relaxation with a ſcor- 
butic acrimony; it may, in the firſt caſe, be 
{ately reſtrained by the lancet, with laxative or 
cooling purgatives; and in both the attacked 
part may be corroborated by reſtrictive-atte- 
nuants, acet. camph. | tinct. ſtypt. helvet. [alum. 

up. cum acct. camph. &c.] And in the ſcor- 
bie tort, rhubarb purgatives at due intervals, 
with the cortex as an alterative, joined either 
with a mineral acid or a volatile ale Hy, accord- 
ing to the prevailing acrimony, Wil be of con- 
ſidera le RT But never urge, even mere 
da horctics, in theſe fevers, up to an exage- 
r.£ 8 cat; a and be particu} uly cautious of 
te lancct, when you find the puiſe in them 
tQ 
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to be labouring but ſoft, and with a bilious ap- 
pearance of the {kin ( ). 


Of Remittents. 
F. 48. The laſt capital or conſiderable claſs 


of original fevers we ſhall ſpeak to, are thoſe 
before diſtinguiſhed by the title of paraxyſmati- 
cal (F. 41. n'. 3.); and theſe either (1.) remitting, 
or (2.) intermitting : in the former of which, 
we have remarked, that the febrile lentor has 
an intermediate tenacity, betwixt the tough 
phlogiſtic ſize of continual ardents, and the 
more looſe or albuminous viſcid of intermittents; 
by which, theſe fevers are very liable to be- 
come, either truly inflammatory or aguiſh, 
For thus epidemical continuants will, towards 
their height, often be attended every day with 
a chill, or a remarkable abatement of the fever; 
which denote, that it will be either ſoon an 
intermittent, or elſe of a very long continuance, 
if not aſſiſted with the cortex. So, on the 
contrary, an intermittent may, by heating me- 
dicines, with an abuſe of the lancet and par- 
catives, in an exhauſted habit, be turned to a 
bad remitting or continual fever; in which our 
judgment by the urine becomes reverſed ; as 
the turbid hypoſtaſis, that denotes concoc- 
tion and improvement in original continuants, 
is here only a ſign of crudity and ſtubborn vio- 
lence ; but a clear redith urine, or a little brick- 
duſt ſediment, proclaims a cure from the bark. 
A remiltent then has a remarkable chill or 
abatement of the fever periodically, either 
every or every other day, at diſtances equal or 

unequal; 
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unegual; generally of a ſtubborn diſpoſition, 
and inclined more towards acquiring the ap- 
pearances of a bad, nervous (F. 31.) or a ma- 
lignant (§. 41. n'. 5.) continuant than to form a 
ſalutary criſis. Here 1 have raiſed the patient 
from a cold dead poſture (with a deſpaired-of 
ſtupidity or coma, unaffected by bliſters) in a 
very wonderful manner, by boles given every 
four or fix hours ex conſerv. flav. aurant. hiſp. 
5j. ext. cort. p. dur. vel mol. j. ad gſs. cum 
hauft, ſalin. camphorat. i. e. ſecundum morem 
julep. camph. p. p. 
Of Intermittents. 

. 49. The latter claſs of parexvſmatical 
. (F. 48.) are thoſe which leave the pa- 
tient tolerably well, or without any fever, tor 
a conſiderable interval of time, which deno- 
minates them intermitlens: and that either ( 1.) 
quotidian, if the returns are every day; (2.) 
fertian, if ev ery other day; or (3.) guartan, 
if the fits invade every third ts ay Go the firſt : 
but if the ſever returns twice within any of thoſe 
ſpaces, the name of double is added to either 
of the former. But the featon and complica- 
tion alſo make a conſiderable difference in them; 
thoſe that come cpidemically, and in autumn, 
being much more ſtubborn and degenerative, 
than fücl h as are merely habitual, and in the ſpring. 
Nor is it unfrequent for the aguiſh matter to 
ſettle itſelf nr in the head, lungs or meſen- 
tery of perſons that are weak, nervous and 
hip piſh ; ſo as to form a local or anamolous 
intermittent; in which you will nave a variety 
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of periodic pains, and other polymorphous 
iymptoms, that grow worſe by venæſections, 
purges, or any heating medicines ; but readily 
yield to the cortex, after they have lain undiſ- 
covered, and inſuperable to other methods for 
half a year running. But in ſuch caſes, as Dr. 
Mead judicioully adviſes, rhubarb ought to clear 
the firſt paſſages, and often join in ſome pro- 
portion with the cortex itſelf ; which, in theſe 
nervous caſes, 1s alſo often to be aſſiſted by an 
addition of myrrh, &c. (V. F. 48, ult.). 

§. 50. As for the regular zncomplicated in— 
termittent (F. 49.) it is in effect an unconnected 
chain of ſhort continuants, which, like other 
regular fevers, ſuddenly invade, increaſe to 
their height, take their declenſion, form a 
partial or unperfe& criſis, and make an end all 
within a few hours; from an albuminous viſ- 
cid, fluctuating and flowly collected in the 
anaſtomoſing capi:jaries of the arterial ſyſtem, 
chiefly in the pulmonary and cutaneous ones, 
with thoſe that belong to the dura mater of the 
encephalon, and its vaginal extenſion over the 
{pinal medulla. There forming a gradually in- 
creaſed reſiſtance to the heart, and to the paſ- 
ſage through the lungs, the motion of the 
blood flackens with the whole nervous, cuta- 
neous, bilious, ſalival, and all other ſecretions; 
except the mucous or vi:cid, within the alt- 
mentary pajlages, which are now conſiderabiy 


increaſed, And although we- cannot imagine 
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day, that this extends, even through the mi- 
nute fabric of the encephalon, into the nerves 
themſelves; yet it is highly probable, that it 
affects the whole nervous ſyſtem, after a pe- 
culiar manner, by its ſtimulus, acting on the 
fine epithelium and ſentient fabric of the ſto- 
mach, alimentary and arterial linings, in the 
fame manner as cold, or any other ſtimulus 
does, by the outward ſkin; ſince the chill is 
only apparent or ſeeming to the patient, while 
his fleſh 1s really ſeveral degrees hotter than in 
health, to the teſt of a good thermometer, or 
a fine temperate hand. 

2. But whatever its operation may be in the 
veſſels, whether nervous, ſpaſtical, opilative, 
or all together, we obſerve in one hour a very 
great change from it, in a patient that but 20 
minutes beſore appeared chearful and perfectly 
well: for about 15, 18, or 20 minutes, be- 
fore the fit, he is ſurprized (f.) by an unde- 
ſcriptive qualm, that is ſoon followed with 
vawnings, wearineſs, cold- chill, thirſt, and a 
ſickneſs or load at the ſtomach ; the breathing 
labours, and the pulſe falls mach; both in its 
ſtrength and magnitude; the face looks pale, 
while the nails and fingers ends are livid ; a 
heavy pain is felt in the head, back, and loins, 
with a ſtifineſs in the joints: ſoon after theſe 
(2.) a dry or feveriſh heat gradually advances 
throaghout the habit, which increaſes the 
head-ach into a fort of giddineſs, while the 
breathing and pulſe now grow ſtronger, the 
thirſt increaſes, and the little urine that is made 
appears commuiily of a clear red, as in the 
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height of a continual ardent, to which this 
part of the fit anſwers : at laſt (3.) the fever 
gradually declines and goes off, with more or 
lets of a ſweat, leaving a ſoreneſs in the habit, 
a lateritious ſediment in the urine, and an in- 
creaſed weakneſs throughout the whole nervous, 
arterial, and even chylificative ſyſtems. 

Here the firit ſtage or cold-fit (n'. 2.) 
will hold an hour or more, and the others in 
proportion, according to the greater quantity and 
tenacity of the albuminous matter, with its 
complication, habit of the patient, ingeſta, &c. 
until the blood is fo far collected in the venal 
ſyſtem, that its preſſure makes a ſtimulus ſtrong 
enough upon the right ſide of the heart, to 
break through the pulmonary oppilation; and 
then pafſing on to the left, enables this alſo 
to raiſe the pulſe and fever ſuthcient to remove 
general ſtagnations for that time. But as the 
hot fit (ne. 2. (3.) continues only long enough 
to digeſt a ſmall part of the aguiſh matter, ſuf- 
ficient to turn the balance only for the preſent, 
and cauſe an imperfect criſis, therefore the origi- 
nal fomes ſoon after recruits, and retires to its pri- 
mitive quarters, where the blood has leaſt mo- 
mentum; whers: by renewing the reſiſtances 
again to the heart, and to the ſecretory action of 
the encephalon, it cauſes a periodical return of 
the intermittent as before. 

4. How far the nervous conſent of the ſto- 
mach, always loaded with the aguith viſcid, 
may be concerned in cauſing the cold-chill and 
other ſymptoms in this diſorder, we will not 
pretend to ſay; but that it cannot but be con- 

| ſiderable, 
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ſiderable, feems to follow from an aſſertion of 
the late learned and experienced Dr. Hall, of 
the Charter-houſe, upon whoſe veracity, in the 
experiment, I believe we may ſafely depend: 


viz. that he had often known a perfect cure 


made in theſe tevers, by the mere inſipid, 
earthy and ligneous remains of the bark, after 
all its bitter, reſinous and gummy parts had 
been extracted, by proper menſtrua ; in which 
caſe, I believe moſt judges will allow, it could 
not exert any immediate action beyond the firſt 
paſſages, whoſe nervous papillæ, with thoſe of 
the ſkin, we ſee caſily affected by the minima 
ſtibii, ſtimulating them to a vomit or a ſweat, 
while other parts are unaffected by them. Alſo 
the power which the faid nervous conſent of 
the ſtomach has to induce ſleep, and abate the 
circulation, only by contact with opiates, agree- 
able foods, &c. 1s too well known to dwell upon 
them. Hence may we draw a reaſon for the 
good effects of an emctic hauſt. ex vin. ippec. 
or a purgative bole ex rhab. cum cal. by largely 
excluding the ſtimulating fomes, from theſe 
parts, without which the cortex will often have 
no effect. 

5. If cordials and things over-heating are 
given to young or robuſt patients in the cold-fit, 
the enſuing hot fit is thereby rendered ſo much 
the more violent, and a delirium or a bad conti- 
nuant are too often the conſequences ; but 
while thirſt urges, they may, without danger, 
be indulged with fage, lavender, or chamomile 
tea. In ſuch perſons, under figns of fullneſs, 
you will rather have a call for the lancet, in the 

; {pring 
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ipring ſcaſon; and if you "wy a 11zy rich blood, 
repeat it diſer. e : after which, in the au. 
tumn cipecially, you will genere ly meet with 


0 ſmall benefn f om bliſters, when an emetic or 
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viz. ext. r. helleb. nig. g. myrr, camph. alum, 
rup. dd > balſ. traumat. q. ſ. ut f. bol cum 
hauſt. eg. ſfumend. viz. aq, menth. vulg. ſ. 
5168. tinét. cinnam. EY alis abſynthii vel po- 
2 ſalis diuret 3! . ſyr. & cort. aurant. . 

h. horis alten bs tertlis &c. x dus. 
Bat whether the fever be ſabducg by this or 
by the bark, in order to prevent a return, the 
courie had bet be xe epeated once in 4 week. 
with an intermediate uſe of a vin. Chalil 
ior a month followj! Ng. 


6. We need not fem thoſe who are ac 
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in Dr. Liſter 8 K days, towards tie end of the 
reign of his fover reign Miſtreſs Ann, viz one 
guinca @ an Ounce, mult he gt ven to about that 
quantity, in the interval of times which comes 
betwixt the fits of an intermittent; a8, c. g. a 
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often been the caſe among poor and ignorant 
folks, it will have not leſs effect upon the fever, 
and without inducing any manner of injury 
whatever. But if it be ge in the fit, it has the 
ill effects above (u'. 5.); or if you give a purge 
upon it, the . are gone at once, and the 
fever returns, unleſs you repeat it immediately 


tely. 
Of Irflammotion, 

&. 51. We ſhould now procced, conſorm- 
able to our plan (F. 41. u“. .), to treat of te- 
matical fevers, that ſecond tome other antece- 
dent diſorder ; which conſequently ought to be 
enquired after, conſidered __ treated as the 
principal, in 1 to effect a cure. But ſince 
the neareſt and moſt general cauſe of them is 
ſome irritation, anguiſh, pain or inflamination, 
excited by the diſtemper ; and as theſe are all in 
reality the tame thing, only diverſified by degree 
= {ſituation ; therefore it will be firſt neceſ— 

ary for us to conſider I Eðation, incluſive of 
ook former, and, in ſoine meature, an{werable 
to the nature of a jocatiever, 

An inffammation, therefore, we define. 
"fk its eſſence ratner than cftects, to be an 
increaſed action of the elaſtic and mutcular 
forces of any particular artery (F. 3.) urging 
its contents, with a greater preſſure and celcrity, 
through ſome or all of its capillaries ; whence 
follows more or Icfs of a præternatural turgeſ- 
cence, heat, rednels, and often throb bing Or 
pain. This, being ext ended through the whole, 
or i y of the habit, completes t the 1 
of fevers {remark to S. 127.); but more con- 
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fined to ſore one organ, is the character of in- 
flammation : which laſt, however, is not to be 
found in any remark able degree or extent, 
without an univerially quickened circulation, 
that not unfrequently mounts up to a ſympto- 
matical fever. The eſſence then of inflamma- 


tien, as well as of fever, conſiſts in a greater 


arterial preſſure, increating the motion, attri- 
tion, and heat of the ela tic and coheſive fluids, 
as well azainſt themſclves as againſt the ider 
of the 1mall arterics. So muſcular motion, 
long continued in any particular limb, will ſti— 
mulate the artery into a temporary inflamma- 
tion; which, having the retarding capillaries 
freely pervious, and without any febrile matter, 
ſoon ceaſes of itſelf by reſt. So the blood's 
courſe, impeded tough the genital arteries, 
by a preſſure on their veins, more diſtends them 
to a greater force, that produces a temporary 
— 558 not morbid. 

The degrees, ſymptoms (n'. 2.), and 
conſequences of an in fAammation, will there- 
fore, depend {1.) on the more or Ici3 nervous 
fabric and nature of the arterial diſtributions, 
through the parts affected (. 310. (20 On 
the nature of the febrile or ming matters 
and their complications (F. 33. 1. 3.). (3) On 
the number of retarding capillaries FA ILY im- 
pervious, either by tho e collected matters, by 
erroneous or violent ſtrayings of the larger 
globular juices, or by organical compreflure 
from the larger diſtended trunks, upon their 
lateral and leſs reſiſting capillaries. The num- 
Fer, degrees. and comp ications of all which 

5 wil 
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will cauſe the blood to paſs into the veins, witl! 
a celerity or momentum proportionably in- 
creaſed, through thoſe capillarics that are yet 
pervious ; while thoſe that are leſs, or not per- 
vious, will act as fo many cryptz or {ecerning 
ducts to the gn ne artery, for collecting and 
forming the mott coheſive and ſluggiſii parks 
into a plearctic pliiogifton, deſcr ibed in our 1e- 
mark to Vol. I. p. 147. 8 ) On the denſity 
(F. 8.) and the fullneſs of the habit (F. 13.) 
excited by various cauſes, and enabling the ar- 
tety (not overſirained) to act with grcater cla- 
{tic and muſcular force; and to urge the denſer 
blood itſelf with a greater triture and momen— 
tum. Thus a begu n phlegmon in bad habits 
breeds pain and pi logiſton ; and theſe ſtimuli 
creating, again augment the inflam! mation, 
till it eit 1 5 diſperſes the lentor into the veins, 
mclts it with the impervious capillaries into a 
laudable cream-like e pus, or turns it to a corrupt 
cangrenc; or laſtly dries them into a dead 
ſeirrhus, that may ſoon become firſt a latent 
encyſted, and then an ulccrated or running 
cancer, n?.::9,. leg. | 

4. In Jammations of the external parts ap- 
pear plainly enough, by the effeAs n'. 2 25 9 855 
parab] le from its effence or char acter ; but w 
it lurks within the viſcera, the eye 9 rea oh 
the tumification and redneſs, nor the touch 
perceive its heat and throbbing ; nor even jn 
the liver, heart, lungs, or encephalon, can the 
patient inform you of its pain. Ilowever, in 
this obſcurity, the hardneſs of the po an 
the phlogiſtic ſzyneſs of the blood will always 
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be a faithful index of an inward true inflam- 
mation upon ſome of the viſcera; whoſe ſeat 
vou are to determine by the apparent abſence, 
injury or alteration in the uſes or 8 proper 
to the affected organ. Hence we ſee the proxi- 
mate cauſe of inflammation is a loca! follueſ 
or accumulation of the blood in ſome particu- 
jar artery, which, 1 Sternaturally diſtended, 
acts with a greater ſpring and muſcular ſyſtole 
in each pultation, cauſing an increaied heat or 
ire in proportion to its own denlity, and 

that of its included blood. Vid. remark, Vol. I. 
p. 121. 

5. But there is an obſervable exception to be 
made from the foregoing rule (ne. 4. ” in what 
We may call a ſuffocated or deprefied inflam- 
mation, extended beyond the tone of the arte- 
rial forces in the cortex encephali, in the pul- 
monary arteries, and in the arter * branches of 
the porta in the liv er ; {to which we may add, 
tuch as are violent in the neck, paauces, larynx, 
re cart itſelf, with the dia hiagm or 8 
and its incumbent mu- cles |: for as a moderate 


degree of inflammation in th = 'C parts w il ex- 


hibit an index of an inward piitegmon (1, 4.), 

by an increaſed flow of blood and nervous JUICES 3 
ſo a much greater degree, by accumulating tae 
matter, anda by th utting up the capillaries (1. 3. 
(2. and ( (3-), will 0 far intercept the courſe of 
them boch, as to afford a weak, ſolt, and oſten 
Al tremdling or intermitting pulfe. nd here, 
ir there be no bilious colliquation 85 2 5.09, 2,4 
plentitul blood- lettin ng will ſo far relieve the 
vital ſprings opprefſed, as wonderfully to valle 
hne 


3 
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the pulſe, an! frequently excite a relieving 
ſweat, a parging, a thick urine or a ſpitting ; by 
reſtoring to the emunctories, in like manner, 
their former free and pervious habit. 

6. Therefore, in all true inflammations 
(F. 51.) of any conſiderable extent, the greater 
action of the more diſtended artery cauſes a 
ſtronger compreſſure, a ſwifter current, and a 
more violent triture of the coheſive and elaſtic 
blood-globules ; tence a burning heat, a di- 
ſtending pain. and a turczeſcence of the cellular 
and leſs ref Ning {ab:ic of the leaſt yellcls, into 
which the yellow ſerum or the red | blood are 
more or leſs trant»oled, not by a ſpontaneous, but 
a forced raying out of the ſanguine arteries ; 
whence a yellow, an orange, or a red colour 
of the parts. This the inflammaticn will in- 
creaſe itſelf to a degree, that may end it one 
way or the other (ne. 2. ult.) ; and at the ſame 
time, acc: 10 ing to the extent or degree of it, 
with tie ucture, ſenfibility, and conſent of 
the organ, py \cre will be more or lets of a fever; 
a hard quick pulſe; a ſnort and laborious bear 
ing; and a deep coloured or red urine, with 
or without a ſediment ; of which the laſt pro- 
portionabiy denotes desi and amendment; 
but, being thin and watry, declaims the worſt 
events. 

+, K phlegmon, rom cauſes not local, 
moſt apt to invade ( 1.) thoſe parts that have the 
- ſtr net aiterial powers; therefore thoſe of 
the heart arterial trunks, lungs, and reſp'ra- 
tiwe mulcles; as they denſify more, and earlier 
by inceflant action: (2.) from the leſs extent 


and 
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and ſubdiviſion of a ſimilar artery from the 
heart; for ſo the leſt intercoſtals, being ſhorter 
than the right, more generally cauſe the pain tobe 
on that ſide, more violent in ſhort thick perſons, 
and in one a thick ſkin, dark, opaque, and 
coarſe habit of body in the vaſcules {ſubdivide 
more directly, and leſs frequently into retarding 
cCapillaries: (3.) from the conſiderable reſiſtance 
that contiguous bones make to the dilating arte- 

3, by which reaction the diſtending force is 
doubled on the oppolite fide of the artery leſs 
reſiſted: to with the ribs, in regard to the in- 
tercoſtals; the dura mater and pericranium, 
with regard to the ſkull, and ſpina dorſi; the 
arteries of the perioſtia, external and internal, 

richondria and thoſe ſpread on the joints, 
tendon 85 and ligaments. Hence the reaſon, 
why pain and other effects of general phlogiſtic 
cauſcs, which breed a lentor or excite a ple- 
thora {$. 16.), are felt more and ſooner in thoſe 
parts. 

8. We muſt well aiſtinguiſh betwixt the true 
{hlegmsn, that has a fizy denſe blood and ar- 
tery, from the cod ademeatizs fort, that ariſes 
with pains from albuminous or aguiſh viicid in 
weak, lax, and nervous or hyſterical habits, 
with a poor watry blood, but little cohering 3 
becauſe they are diametrically oppoſite, boch as 
to their effects and cure: for though the lancet, 
diluents, refrigents, &c. that eficctually cure 
the firſt, may, for a little time, give a direct 
truce to the pain, which is here a natural re- 
medy; yet, as they juncreaſe the e and 
productive cauſes, the diſtemper will be more 
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deeplv intrenched. and the ſymptoms be more 
diſſic ultly ore le, by the bark, bitters, g. 
gualac. (bliſters in b. why nervous and corrobant 
medieines, &c. But an ery/peliitous inflamma- 
tion, in which neither of thoſe lentors prevails, 
only a ſcorbutick, or a bilious diſſolving acrimo- 
ny in the blood and lym 1 h, in a lax, delicate, 
and irritable habit, requires a ſort of interme- 
diate cure, as it comes in betwixt the former; 
Viz. cvacuations, but fuck as are light cup- 

pings, leach s, Jaxat:ves, cl ſters. olly and aſ- 
ceſcent en. _ ns og bi:{tcrs, unleſs for 
revinhon hom the eye s CHECKS, tnroat, CTC, If 
tlie eee be Oilious, or alcaiine, ule bark 
wi h miner acids; but 1 of a cold four, -chlo- 
rotic. or icacuphlegmatic kind, gie the {ame 
with vol. alcalies irh. camph. rhab. &c. 
Ob erve then the allinity, both in the nature 
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9. Nor 1s their difference more with reſpect 
to tize events or terminations; for if, in a true 
phienmon, the collected lentor by degrees melts 
in the oppilated cap! aries of the artery, fo 

| ing their fabric, it can paſs 

en into the veins, the part ; jekt te ite and ſound, 
while the matter is afterwards thrown out by 
neys ; and this we call the reſolution, 
or-(1+) d'ferfion of a phlegmon. "a if the 
id lentor dvzelis long enough in the phleg- 
mon, not only to melt its OWN cokefion, but 
allo that of the leaſt veſſels o opens ated, and. the 
95 | ure of the blood, it breaks the con- 
tinnity betwict the art erx a and vein of the part, 


and 
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and pouring itſelf out into the cellular fabric, 
there digeſts into a thick crcam-ike mats, without 
ſmelhor taſte, called the laudable pus or matter of 
an abſceſs; which is therefore ſaid to terminate 
the ohlezmon (2.) by juppuration. That the 
lentor will come to this Paſs, one may con- 
jectore, from the great degree of the ſever, and 
incorrigible infa mation, from the cxceeding 
vaſcular and cellular fabric of the part it (elf, 
lying very near or open to the force of the 
heart, or in a young, robuſt, and full habit, ſuſ- 
tained by too hizh aliments or medicines, with 
the ſeaſon, clime, &c. But that matter is now 
forming into a collective body &: abiceſs, we 
conclude from the fun Adering qualm, that is 
perceived a. d followed with a ſabfi ding of the 
pulſe, fever, pain, &. the acceſſible Part alſo 
15 now ſoſt, caſy to the ack and by degrees 
forms a point or dependancy. But if by deſect 
of theſe cauſes that advance ſuppuration, the 
lentor lies in more pellucid and unactive ar- 
terics, (much complicated and confirmed by 
lenle membrancs and cellular ſtrata, in the fa- 
bric of the glands, the womb, bladder, 85 
mach, or viſcera, and cellular ſubſtance of ſom 
parts unable to advance, the wa itery and more 
fluid parts are drained off, whi! e the reſt, more 
thickened and hardened, clots up the leaſt vel- 
ſels and nerves, within reach into a hard un- 
organized mals, now to be eſteemed a dead or 
foreign body, called (3.) a {c:rrbus; which yet 
often leaves ſo many living or ſenſible nerves 
and blood-veſſels, intermixed in the maſs, as 
will cauſe an irremoveable tormenting pain, 

witch 
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which immediately denominates the ſcirrhus a 
latent or encloſed cancer; in which the ſecun— 
dary and incorrigille far ation now begun, 
ſoon cauſes a gangrenous or corroſive diffolution 
of whatever lies near, fo as to turn the latent 
into an ulcerated or running cancer: fimilar to 
which, in the more tender and vaſcular parts, 
liable to ſuppuration (2. ſupra); and from like 
caules enlues (4 ) 2 cadaverous Sang relle, that 
by deſtroying the vitality and fabric of the veſ- 
ſels, ſoon ends in a compleat mirtification. 

10. As the crude phlogiſton often removes a 
en from one part to another, fo the di- 
gelte.l | lentor of a fever or phlegmon, that dif- 

ers from laudable pus. hardly more than chyle 
from milk, being retained in the habit for want 
of a free depoſiti jon, by a ſpitting, by the urine, 
or by ſolicitations, With laxatives from the in- 
teſtines, commonly ga ithcrs into an abiceſs 
within ſome of the vitcera, or ſome looſe part 
of the cellular ſubſtance; whence vomica's, 
empyema's, &c. of fatal iſſue, So the latent 
matter 918 neglected abiceſs will often remove, 
from a leſs to a more important part; from the 
ſur face or extremities, 8 the lungs, liver, or 
metentery, &c. Where it muſt 2 ſoon de- 
itrucdive, if the tranlaton be not timely 
checked by opening thie firſt abſceſs, or by 
making new artificial ulcers, fcarifications, 
iſſues, {ctons, cauft'es, Ec. And in like man- 
ner, an ulcerated gongrene or cancer, if not 
timely extirpated, 15 by the corroding ichor 
e fo Hee, nel diaz Cr even re— 
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52. The cure of true inflammations, no 
lels than of pains, ariſing from a phlogiſtic ſize, 
in parts of contequence, will depen 0 upon 1 
timely and free uſe of the lancet. conſormed 
to the patient's ſtrength, the ble 80005 e 
and urgency of the fympro ms; to which add the 
mildeſt laxatives, that empty the bowels with— 
out heating | ial. diurct. | 1 tart. | {al. glaub. 
| mann. fr. roſfar. fol. | elect. lenit. infuſ. 
ſen. lim. &c.] ; plenty of — liquors, re- 
peated clyſters, olly and macilaginous emulti- 
ons, charged with honey and nitre; ſometimes 
ſp. nitri. T acci. camph. and papaverines that 
relax Convullive 2 in the viſcera, and ex- 
cite or promote a rcheving diſcharge, by a 
ſpitting, a gentle diaphoreſis, or a diurchis ; o 
as to relulve and diſperſe the matter from its 
ieat, and expel it from the habit. An inflam- 
mation upon any of the emunctories will (if in 
a ſinall degree) excite a waſting diſcharge, or 
increated ſecretion ; but in a greater degree, it 
will even ſuppreſs natural diſcharges, which the 
lancet dire&ly reftores. Thus the brain ſlightly 
irritated or inflamed, makes an increated flow 
of ſpirits to the nerves; whence ſharpneſs of 
wit, waketulneſs, &c. but the arteries further 
diltended, iutercept the flux, And cauſe a deli- 
rium, coma, convulſions, &. So a flight in- 
flammation in the alimentary Fangen makes a 
pic purging; but in greater degrees it cauſes a 
dyſentery, or a conſtipation, that threatens a 
ſpeedy gangrene. In a nervous organ for ſenſe 
it will thus either deceive, change, or abol ith 
the ſenſe; as in a nerve for voluntary or ſpon- 
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tancous motion, it will cauſe a ct ramp, tremor, 
pally, &c. aud ſo of the nerves of the viſcera, in 
ſecretions or other aQions. 

2. Thus in a plegmon, the di frerent degrees 
of its intenſion, the teveral ſtages of its exten. 
lion, throu. gh ſangnine. 1 8 and lymphatic 
arterles, even to the ſmalleſt receſſes of the cel- 
lular fabric, a nd je Civerity => peculiar orga- 
nization, or action in the several parts; will 
furniſh out a . diſtinction, as much 
more puzzling, as exceeding thoſe before given 
(F. +1.) of a which, however, may ferve 
to reflect ſome light upon the var icty of the na- 
treatments of different infammations. 
— Contormable to the ciaſtic and the muſcular 

| in every or- 
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powers of the arteries, W 
gan, we 
tial occiuiton of the anaſtomofing capi! 
lentors, &, cauſe a proportionable retention in 
and exten ſion of that artery, on by its in- 
creaſed firing. will, in a confo mable degree, 
urge its biuod ſwüter e the other ca- 

&+ 4 ww K. 


. 
ll ries that are pervious : but 
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He acceleration trom the increalee 
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more extended arteries, Which continues, and 
urges on the bjood and iuices many days after: 
perſon is dend, the {aid zulneſs v I. act upon their 
muſcular or nervous powers as a ſlimulus; 
more eſpectallv if it amounts to pain; whence 
* 
again the intlammat 0.1 Will Aker in de; Co 
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ne blood then more Itagn ates through its ſyſtem, 
_— puts on a ſtate like the blood in the e iplecn, 
whereupon the pilogiitic lentor diftolves, which 
removes the diſt temper by diſperſton (F. 51. ne. 


\ 


9. (1.). The ſaine is allo true of fevers. which 
till their height, are an excited and temporary 
plethora of the arterial unte induced by all 
cauſes that cither too much increaſe the action 
of the heart, or add to the Capillary refiftancess 
and accor dinglv original fevers (S. 4 1.) that are 
flight, CD: hemera's, Or 1 1 | 
- flamnat tions be difperſcd ; but thoſe 
which have a lentor, with 01 without *Cr:mony 
or contagion, require to be con. zued A certain 


time, and re: zulated 0 a certain de which 
makes the digeſtion er maturation in fevers 


+ 3 
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1 2 11 95 by 2 4 1 * 9 
amwWerng to the juppuratiop o. Fhegmons; 
tor as we have ob{rve. „ the digeſted matter of 
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a fever differs OY 11} GENIC e, by bc; 112 ot a finer 


conſiſtence within the ns veſſel; as milk 
differs from chyle, in being made from the 


— 
- >< 


more atte uated and fine parts of the latter, in 
tae breaſts. 

4 Since the laudable digeſtion of the lentor, 
nſipid and inodorous cream-like mat- 
ter, both in fevers and phlegmons, depends 

upon keeping the claſtic and Anncule powers 
of the Artery, elevated in moderate d icgrees be- 
yond the icate of health; if they are pe. rmitted 
to ſink lower, the phlegmon turns to a ſcirrhus, 
or the fever lingers till the patient is exh: W d 
by it: om it urged violently and prec i. pitately 
above the mark (e cher or Want of abating or 
removing the e urging cautes, or from want 


ngeſta, 


— ny 
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ingeſta, and applicata, in diet and medicines, 
the ſcirrhius turns to a cancer, the phlegmon 
to a gangrenc, and the fever ends by a begun 
mortihcation, either upon the brain, lungs, or 
flomach, and bowels, &c. Therefore the {11} 
and fuccetstul practice, both of phyſician and 
ſurgeon, will depend mainly upon this article 
(F. 33-18. 3.) . Hence you may be able toanſwer, 
Whether, or how far it 1 may be neceſſary to 
abate N r a phlegmon; and when, or 
how * far, they may properly be incre eaſed. As for 
7436 cal p leg ome ns, ant d the conſequences which 
wy leave to the prope! treatment of a ſurgeon, 
TR are not within our preſent enquiry, but 
may * ſeen at large; in the four firſt aftas O vo- 
lunes of K an Sweicten upon Boerhaave, which 
contain what ought to be more eſpecially known, 
by every good ſurge on in hs bee feſlion. As 
ſor gropſics after fevers, no leſs than 1 
ſwellings in the cellular ſubſtance, after local 
phlegmons, they come from an over-ſtrained, 
and now relaxed artery, making a looſe, {erous, 
or uncompact blood; and muſt a be 
removed, not by purges and evacuants, but 
nervous roborants, exerciſe (F. 6.), and the 
bark; although the vulgar injuſtiy impute the 
diſorder itſelf to this laſt, rather than to the fe- 
ver, if they know it has been uſed in the cure. 
$. 33. From what has been already advanced 
upon levers and inflammations, we deduct the 
following rational and practical concluſions. 
(J.) That as in all acute fevers and infiamma- 
tions, there is a pleuritic ſize bred in the blood, 
oitcner as an effect from them; but frequently 
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as a generative cauſe of them, from over dente 
{oli ds and fluids, laborious life, hot climate, &c. 
Therefore, it this does not appear in the blood, 
taken from a freely opened vein, white the 
preſſing ſymptoms ſhow, that the height is 
ſtill approaching; we are then affired: it is 
either retained within the bod . collected out of 
the high road of circulation, within the capillar 
ſyſtem of the encephalon, lungs, or porta of 

the abdominal viſcera; or elle that it has ſuf- 
fered a collignation; either (J.) morbid, from 
transfu/ed bile, ſcorbutic, gangrenous poiton= 
us, contagious, or epidemical acrimony, which 
alſo melt the organic texture of the ſound fluids 
and leaſt veſſels; or (2.) ſalutiferous and f- 
cal, when the heizhth of the diſte mper appears 
turned, with any relieving excretion of the di- 
oe{ied matter. 

2. That though the hydraulic . 
which have Ven made in behalf of the impo! 
tant ſubject of arterial obſtructions, prove, that 
confidered as a dead and unelaitic veſſel, the 
obſtructed branch may be eſ!cemed in ercepted 
or cut off, with reſpect to any action upon t e 
fluid; and that the acceleration thereby pro- 
duced, will be incontiderable, becauſe cquu y 
diſtributed through ail the branches i 2 
ſyſtem: yet we have ſhown, that within c. r- 
tain latitudes, it will cauſe an increaled ſpi inꝑ 
like that of compreticd air in the fire-engine, 
firſt and moſt in the branch obſtructed; aud 
that it will allo act upon the affected artery, 
conſidered as an inv. luntary muſcle, with ti: 
rowers of a ſtimulus, irritation, or pain; ron 
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buth which all the conſequences of obſtruction 
and inflammation are mechanically deducible, 
as they are elegantly proved by our great Boer- 
haave, how much ſoever ſome gentlemen that 
are better verſed in the hydraulics of art than 
nature; may inſiſt to the contrary, 
That theſe powers of the arteries give the 
Cc es to thoſe dead tools we call medicines: - 
and as theſe powers arc various in different or- 
the effects they work BY thoſe tools, will 
be accordingly « lifferent: c. g. the %. . li- 
bir *, will in a clyther! 5 2 a revullive e purga- 
_ in the ſtomach a vomit, in a leſſened dole, 
t will be diaphoretic and ſudorific; with pa- 
= ecines, and terebinthinate n ns diuretic; 
or with camphor, and the fœtid, or lacteſcent 


| 
gans, ages of life, conſtitutions, &c. therefore 
(A 


GAs, It will be an uſcful e my ant; as with 
myrrh and extracts from elich. ni ig. cort. p. &c. 


+ will be a moſt powerful alterant and dcob- 
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This is on many accounts preferable to any 01 
the e forms (of which one prepared by calci. 
tung antimony, wich 5 arts-horn chips, is now much. 
T 8 jor tcvers); and made by infuling an OUNCE 
Gf the vitrum anttmonii pulverized, with as much 
of the yellow of lemon peals, in a pint of wlite- 
ine: Which decanted, and given to an ounce, vo- 
mits in a draught; or in double that quantity, it 
Þ Urges by ciyiter ; but under two drams it purges 
iy the ſtomach, as under one dram it will be either 
retic, ſudorific, or perſpirative; or reduced to a 
cruplc, or about twenty drops, it proves inſenſibly 


Alterant or deobſtruent: but generally *tis beſt to 
bridle 
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bridle and determine its operation as above, ſince 
it is otherwiſe, in itſelf, often a weather-cock of a 
medicine, moving all ways, or no way at all, ac- 
cording to the particular affinities of the minima 
naturalia, and morboſa, that it joins in the courſe of 


the alimentary, ſanguineous, and ſecretory paſſages. 
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4. We have ſcen that the heating regimen 
and medicines, before the heighth of inflam- 
matory fevers, are miſchievous, by augmenting 
the quantity, and condenſing the quality of the | 
phlogiſtic ſize; and by impacting it into the q 
weaker capillary ſyſtems of the encephalon, 1 
lungs, liver, or meſentery, fo as to be after- 
wards inflexible to all the powers of the lancet, ba 
bliſters, diluents, attenuants, or revulſives, &c. | 
whereas in the aguiſh or albuminous lentor, 
they have a contrary and ſalutary effect, given at 
a time when the ſaid matter does not for m a ga- 
thering in the whole arterial ſyſtem, or that of 
ſome one organ, ſo as to cauſe a morbid 
roxyſm; for if theſe, or even the bark and 
other reſtrictive corroborants, be given in the 
fits, either of local or general intermittents, they 
condenſe the fluxile matter into, or towards a 
phlogiſton, and fix it like a wedge farther into 
the narrower paſſages. 80 theſe, and refrige- / 
rants externally applied, to inflamed parts, will 
often fix a lentor, that might be either dilperted 
or digeſted, into a ſcirthus, that may be foon 
cancerous; or even change it to a gangrene, 
that may be ſoon a compleat mortification. 

For the ſame reaſons all evacuations, ex- 
cept the lancet, and thoſe that gently turn out 


N the mere contents of the ſtomach, and intel- 
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tines, are alſo pernicious; by compaQing the 
lentor, and univerſally drying up both the fluids 
and ſolids. We ſee hence a veſicating or ulce- 
rating eryſipelas may ſupervene a phlegmon; 
when in about the ſpace of a week, the phlo- 
giſton in a debilitated part, and cacochymical 
habit, has relented and corrupted, for want of 
a laudable digeſtion into an ulcerating or cor- 
roding liquid, that penetrates into the ſerous 
and lymphatic veſſels. 

6. That a ſoft pulſe, though there be no bi- 
lious or contagious colliquation, nor any conſi- 
derable phlogiſton apparent on the blood ; 1s 
however not always to be truſted as a gn of 
no inward inflammation, or a conſtant impro- 
ptiety for blood-letting : becauſe we have ſhown 
ſuch a pulſe may attend an over extenſion of 
the arteries beyond their powers, which then 
increaſe by the lancet ; and often we have ſuch 
a ſoft pulſe when an inflammation of the ence- 
phalon intercepts the nervous flux to the heart, 
arterial, and reſpirative forces; or when the 
courſe cf the blood itſelf is intercepted from the 
right fide of the heart and the aorta in a vio- 
lent peripneumony ; or when a great part of the 
mals lics collected and blocked up in the portal 
ſyſtem, in a manner uſeleſs, both to the heart and 
encephalon; and when but little phlogiſton ap- 
pears on the blood, in reſpect to what it before 
exhibited, we have often worſe conſequences to 
apprehend from its hefitation or lodgment 
within the capillary ſyſtems of the ſaid impor- 
tant Organs, 
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That an inflammation increaſes itſelf not 
only by augmenting the obſtruction (ue. 20, 
ſapra.), and the quantity of phlogiſton, but alſo 
by abrading the detending mucus, which, like 
that of the bladder, diſtils by minute ducts, all 
over the epithelium arterioſum; but moſt evi- 
dently in the larger trunks, to defend them 
againſt exceſſive irritation, from increaſed acri- 
mony, or impulſion of the blood: for the arteries 
are as impatient of acrimony as the bladder, 
without this mucus; and as the bladder is im- 
patient, even to a ſpoonful of ſound urine, when 
its mucous ſecretion 1s either ſuppreſſed, or ren- 
dered too thin to adhere, by a ſtrangury or in- 
flammation of its coats; ſo the arteries cannot 
bear the fretting even of ſound blood, if this 
mucus be diſſolved or waſhed out, either by 
mineral, or even common ſpring waters (un- 
joined with ſome vegetable or animal mucilage; 
and this is one reaſon why the bladder and the 
arteries throw out mere ſimple water, as faſt or 
faſter than it can be thrown. into them. And 
here I muit take upon me to vindicate a practice 
of the late penetrating and ſucceſsful Dr. Rad- 
cliff; which (becauſe many, and perhaps ſome- 
times himſelf, may have extended it to an ex- 
ceſs, and becauſe the reaſon a priori did not fo 
readily appear to tome of our ſharp-fighted mo- 
derns,) has been of late too much neglected ; 1 1 
mean the exhibition of well prepared teſtacea, 
particularly the oſtrecodermata, with pulv. trag. 
and 2 mucilaginous compounds, in the in- 
creaſe of ardent fevers, where they are of ule, 

8950 as nitre, by a n facuity of renew- 
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ing or generating this neceſſary mucus : for the 
oyſter ſhell, we know, forms a mucilage, by 
diſſolving with a weaker acid than vinegar, like 
that which commonly lies upon the ſtomach 
and guts; and that ſome of the finer parts may 
enter the blood, not only in that ſhape, but 
alſo in its natural condition, is highly probable, 
both from experiments of indigoe paſling the 
lactcals, and from thoſe of madder penetrating 
and colouring the bones. 

8. As the laudably digeſted matter of a phlo- 
giſtic fever, is like that of an abſces, without 
acrimony, and retentive of its innocency for ſe- 
veral days within the habit; therefore we are 
not to hurry on or excite a flood of it upon the 
cmunctory, to which nature has given it a ten- 
dency ; only to forward her by the moſt gentle 
provocatives, when ſhe appears over ſluggiſh, 
and even to moderate or check her, when too 
exceſſive or precipitate in her diſcharges : for 
by this precaution, the whole vaſcular ſyſtem is 
better ſuſtained, and gradually depleted, with 
but ſmall loſs to the {ſtrength both of the whole, 
and the part on which it 1s ſettled ; in the ſame 
manner as a magazine of laudable pus, to ſuſtain 
the parts, let down their tone by degrees, and 
exclude a waſting drain, is beſt exhauſted in 
imall parcels, or at ſeveral times. | 

9. On the contrary, where the ſtrength of 
nature appears of herſelf unable to bring the 
matter regularly to a critical diſcharge, and its 
longer retention 1n the habit threatens to change 
it into a putrid, hectical, or conſumptive acri- 
mony; in order to ſave the patient, we muſt 

here 


Of Inflammations. 453 


here ſolicit an artificial criſis : for thus in many 
flow or lingering, ſomewhat nervous and ma- 
lignant fevers, ſmall repeated boles | ex rhab. & 
cal. | vel. hauſt ex. infuſ. ſen. cum. man. ſal. 
g. &c.] will bring out by day a good deal of 
the matter lurking in the meſentery and portal 
ſyſtem ; as draughts with papaverines, ſal. diu- 
ret. and terebinthinate balſams will by the kid- 
neys at night; and if both of theſe are inſufl1- 
cient, artificial drains are to be excited by inci- 
ſions in the neck, under the ears, in the back, 
thighs, and arms, &c. to be treated as ſetons 
or iſſues; keeping up your patient all the time 
by plenty of liquid and light nouriſhments, in 

OY to all his diſcharges. Thus, ſeveral 
e have ſeen apparently withdrawn From be- 
dwixt the jaws of death, 

10. From hence we need not be ſurprized, 
if in the end of many fevers the ſaid matter ga- 
thers to an abſces, in divers parts, without ex- 

citing any previous inflammation; in Which 
caſe we need wait for no ror: only to 
relax and ſollicit by watery foments, or an 
emollient plaſter, 

11. We ſee there is no leſs difference in the 
effects or ſymptoms, than in the cauſes and in- 
trinſic natures of the two febrile lentors (. 33. me. 

2.); for as the ſize of inflammatory continuants 
Cauſes a greater ſtrength or denſity, coheſion 
and tritars.: betwixt the parts of the fluids 
themſelves, circulating, and betwixt the veſſels 
through which they are protruded, it gives to 
the patient a ſenſe of burning heat, more eſpe— 


Zially 1 in thoſe arteries YT its triture and mo- 
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mentum are greateſt, and its quantity abun- 
dant: whereas the albuminous viſcid of remit- 
tents and intermittents, interpoſing as a crude 
alimentary mucilage, not yet wrought into the 
nature of animal ſubſtance, betwixt the tenſile 
arteries, vibrating on their current blood, and 
betwixt the elaſtic vibrating parts of the blood 
itſelf, produces an actual diminution of the ani- 
mal heat, by leſſening its cauſe as above, during 
the well interval, and an apparent or ſenſitive 
ne in the cold chill, which to the thermome- 
ter exhibits preternatural heat; becauſe, though 
there is actual cold generated to give the ſenſa- 
tion, in ſome of the capillaries that are pra- 
dually obſtructing at firſt, yet their re- action 
being turned upon the reſt that remain pervious, 
cauſes in them a greater heat or trituce, more 
eſpeciaily in the circumference of the body, to 
which thermometers are applicable, while the 
viſccra are in reality under a preternatural chill, 

until the powers of the arierics ariſe over, and 
remove the impediment into the more patulent 
veins, which increaſes the heat univerſally and 
really, both as to ſenſation and fact, in what is 
therefore called the hot fit, which terminates or 
relieves the diſtemper for that time. 

12. We obſerve a twa-fold heat in the ani- 
mal body, which being generated by the claſti- 
city and vibrations, both of the veſſels, and of 
their incloſed coheſive fluids, is not imitable by 
any hygraulick engines, ſormable by art: which 
has no power to make tubes that will act on 
their fluids, both with the elaſticity of a bow, 
and with the vital force of a muſcle; nor to 
make 
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make current fluids that approach the nature of 
ſolids, both elaſtic and organical, as well albu- 
minous, like the blood, ſerum, lymph, and 
finer parts of the laſt, called juice of the ence- 
phalon and nerves. The heat, which is gene- 
rated by the aggregated ſum or degrees of theſe 
powers, in animals, is abſolutely various, not 
only in different animals and different perſons, 
but in different parts of the ſame perſon; in 
different arterics, and in different parts of the 
ſame artery, in which the heat called original 
ariſes, and is thence by contact and communi- 
cation of parts, transferred from one to another 
throughout the whole, nearly or ſenſibly to an 
equality; ſince the beſt mercurial thermometers 
of Farinet's ſcale, ſhew, that in warm or tem- 
perate weather, there is ſeldom more than three 
or four degrees more of heat within the body, 
than upon its circumference ; but in winter the 
circumference loſes fix, eight, or ten degrees 


of heat into the air, below the temperature of 


the viſcera. This difference of temperature in 
the ſkin, betwixt winter and ſummer, makes 
a conſiderable change in the halations we call 
perſpirable and inſpirable. In ſummer, the 
perſpirable exhalation of the lungs, which al- 
ways equals or exceeds that of the ſkin, in tem- 
perate climates, is not only leſs to the appear- 
ance, but alſo in fact; proportionable to which, 
the inhaling or abſorbing power is here in- 
creaſed ; and this is one reaton why a morbid 
infection or epidemical contagion, is fooner 
taken this way, in the ſummer than the winter. 
The reverſe of this is true of the ſkin, whoſe 
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diminiſhed winter exhalation is thrown upon 
the lungs or alimentary paſſages, while the ex- 
crementitious parts of it are exterminated by 
the kidneys, or, being retained, give birth to 
thoſe fevers we call colds, that often degenerate 
into others, that are either aguiſh, inflamma- 
tory or malignant (F. 33. ne. 3.). 

13. The Bellinian doctrine of heat and in- 
flammation, ariſing from the capillaries, leſs 
pervious or obſtructed, judiciouſly approved and 
circumſtantially taught by our great Boerhaave, 
1s not leſs true, even at preſent, for having 
been over-haſtily deſerted by the ingenious Dr. 
Grother, Wintringham, and ſeveral other wor- 
thy profeſſors, bred under his dictates. For it 
ſhould be remembered, that the excellency of 
the Bocrhaavian ſyſtem, both as to theory and 
practice, by what I can recolle& of it, from 
a laborious but inſtructive diſtillation it has 
ſuffered thro' my quill into the Engliſh tongue, 
lies greatly in aſſembling all the cauſes, natu- 
ral or unnatural, that concur to any effect, in 
determining the degrecs that are remarkable in 
each, and aſcribing to them all the ſhare that 
is their due, in producing one or many effects. 
Here then the philoſophic rule, that the ſame 
cauſe will have the ſame effect, is not true; 
unleſs you limit both the concomitancy and de- 
grees of the cauſe, with the conditions of the 
ſubject, in which any change 1s produced. 
Thus, as a ſmall heat will diſolve an albumi- 
nous maſs, ſuch as the blood, ly mph, eggs, 
fiſh, &c. but a larger heat coagulates into an 
irrelolvable Cali : ſo, in tac ſame manner, ob- 
ſtruction, 
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ſtruction, in different degrees, will have con- 
trary effects. As the fluids driven by the ſame 
force of the heart and artery, have a leſs mo- 
mentum and celerity, as they paſs over a greater 
ſpace; any thing, that will ſhorten their courſe, 
will, in proportion, augment their celerity or 
momentum, while there are nearer paſſages 
left open, and the urging powers continue the 
ſame. Thus, for example, the ſerous arteries 
and exhaling ducts of the ſkin, by their in- 
fluent juices, both receive and abate a part of 
the heart's force, transferred to them by the 
blood and arterial trunks ; but if, by external, 
ſudden and long continued cold, ſome of the 
ſaid veſſels are rigidly contracted, or oppilated 
by their ſluggiſh juices condenſed, the juices, 
loſing ſo much of their courle, (while the 
urging powers remain the fame, or are rather 
increaſed) return ſo much more abundantly, 
with an increaſed cclerity through the veins to 
the heart, which is proportionably more ſtimu- 
lated by it into action. This increaſed action be- 
ing equally transferred through the whole body, 
will have its effects the leſs conſiderable; yet it 
will be ſomething, amounting more or lels to a 
{light fever; becauſe thus the heart and arteries 
are more diſtended and irritated within incre- 
mentive bounds, both of their tonical and muſ- 
cular powers, now more ſtrongly irritated by a 
ſharpening blood and abraſion of their defend- 
ing mucus ; and this in ſo much a more emi— 
nent degree, in the parts firit affected, as to 
cauſe there different ſymptoms, which we ſee 
occur in the inflammations of different organs, 

according 
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according to number and quantity of the con- 
comitant cauſes and vaſcular fabricature of the 
parts. But the cate is widely otherwiſe, when 
a much greater degree of obſtruction and ar- 
terial diſten on ſhal. have almoſt ſuffocated the 
elaſtic and muſcular powers of the heart and 
arteries; ſhall have alinoſt occluded the venal 
returns into the heart or arterial trunks, and in- 
tercepted the nervous influx from the encepha- 
lon to them both while that principal, and all 
the other ſecretions are perverted,. by the now 
vitiating blood moving with undue forces, and 
into improper veſſels. Thus inflammation will 
not only ariie from a circumſtantial obſtruction, 
but, in different degrees, will both increaſe 
and ſuppreſs a ſecretion; and, with other cir- 
cumftances, will either diſperſe, ſuppurate, in- 
durate or mortify in one and the fame part, 
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8. 54. Thus we lee (19. 2 and 13. ſupra) the 
Bellinian poſition, that 05/?rauttion will increaſe 
tle celerity of the blood within the arteries to in- 
fl mmation, is both true and falſe, under diffe- 
rent circumſtances (F. 1. n'. 2 and 3.). But 
as we are now arrived near the juſt limits of 
this compendium, it will be convenient for us 
to cut or wind- up the thread of our noſology, 
by reviewing in miniature the principal points 
advanced through the lectures; ſuch, at leaſt, 
as are to be called upon and examined regularly 
in the courte of a diſtemper, towards a ready, 
ſafe and ſure practice. For as the human body 
is to be readily traverſed, by our enquiry, like 
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a great city, in divers quarters and ſtreets of 
which we are to pay our viſits, when they are 
due, either complimental or falutary; ſo a 
practitioner, unacquainted with the ſeats of the 
public offices, and high or directive ſtreets of 
action, tlat are to lead him through the di- 
ſterzpered body of his patient, is like a travel- 
ing gentleman, who, arriving at a metropolis, 
has therein many old acquaintance, which he 
mult paſs unconverſed ; becauſe he knows not 
how to find them, who might have pointed 
out the beſt, neareſt and fafeſt roads to erd his 
journey, with inumcrable and collateral ad- 
vantages. Thus perplexed, for want of know- 
ing our inward frame as the ſubject, thoſe 
who are otherwiſe tolerably well acquainted 
with the objects of healing, viz. diſtempers and 
medicines, are often ready to ſtcer their courſe 
rather by common index and ſet preſcription, 
than by the true compals of mechanical reaſon 
and relative obſervation, which ought as much 
to be pleaded for every procedure in phyſic or 
ſurgery as in law, by thoſe who think their 
lives even leſs than equivalent to thee eſtates. 
Yet we ſee amiable ſelf conceit and idle preju- 
dice not only ſpur many to quack themſelves, 
but alſo their friends, out of the world, by 
rendering their caſe, either thro' dclay or ill 
management, irremediable to all the powers of 
art or {kill of phyficians.-----The ingenious 
ſculptor or painter indeed ſtands, in general, 
upon the ſame advantageous foofing with a good 
ſurgeon, as the uſe both of the eye and touch 
are, to each of them, guides coually ſure as 

ſenſible: 
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ſenſible : but the phyſician is obliged to wade 
much farther than the out-lincs of ſenſe ; his 
reaſonings mult lead him ſucceſſively through 
the whole labyrinth of our interior fabric, by 
tramping backward and forward in filence the 
philoſophic chain, that joins together paſt cauſes 
and preient effects, preſent appearances and fu- 
ture events. He mutt call out ana examine 
every preſent witneis of the diſtemper, that de- 
clares for or againſt each indication to be pur- 
ſued; as directive of the ſeveral remedies, ali- 
ments, and internal medicines to be ufed ſuit- 
ably as to form, time, doſe, combination, and 
inferior circumſtances.---- Phyſic being like 
ſculpture or painting, an art that is practically 
imitative ol, and coadjutive to nature; is not 
therefore Ieſc a diſcretional ſcience, to he con- 
ducted by rules that are not ſtrictly mathema- 
tical, but ſubject to relaxations, equitable or 
diſcriminative, according to all material circum- 
ſtances, conſidered and allowed for. A perſon, 
who, with an air of keen apprehenſion and 
ready dexterity, ſhall inſtantaneouſly preſcribe 
uſual medicines, 1n the general doſes, and com- 
mon mixtures or proportions, without regard- 
ing the materia! conſiderations hereafter ſpeci- 
fied, is juſt like a limner, who applies the com- 
mon lines, proportions, and features of a hu- 
man face in general, to repreſent each individual 
countenance, of which he is to make a copy. 
However, generals muſt preceed as the baſis, 
and particulars muſt be ſuperadded for the 
finiſhing, by a growing reaſon and experience 
in all faculties; of which that of phylic, upon 

the 
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the ample, ſolid, and mechanical plan on which 
it now ſtands, 1s, from all circumſtances con- 
ſidered, abſolutely the moſt difficult.-----We 
have already, in F. II. of our hiſtorical intro- 
duction to the preceding volume, given the 
moſt general and contracted idea of the human 
frame that we are able. We ſhall now only 
ſubjoin a brief phyſiological view of man, as 
he is the object of lite and health, and liable 
to become the ſubject of diſeaſes and death, 
with references to the ſeveral preceding lectures, 
in which you may ſee the particulars more fully 
explained, 
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taught us, that man is an anmated autemoton, 
or molt complex natural engine of the hygrau- 
lic kind, including all the powers of nature, 
mineral, vegetable, animal and intellectual; 
employed in the faculties of nutrition, fenſa- 
tion, muſcular motion, and procreation: which 
four lait include all the other powers or poſſi- 
bilities of action throughout the body; that is 
to lay, the ja:wittes of all the organical parts 
and viſcera are maintained in power or poſhibi- 
lity of acting, either ſucceſſively or ſimulta- 
nc. y. by two forces or ſprings of perpetual 
niotdion, Which, like thoſe of a watch, mu- 
tuaily influence and excite each other: viz. (1.) 
the enrephalon, and the nervous ſyſtem pro- 
duced from it; or {2.) the heart, and the tan- 
guiferous ſyſtem produced from it. Both theſe 
mutuauy excite cach other, like the fuzee, or 

barrel 
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barrel ſpring; and the regulator, or pendulum 
ſpring, in a watch; and together they actuate 
all the reſt af the movements, that are made 
up of ſolid threads and tubes, more or leſs 
elaſtic and irritable (lect. I. to lect. IV.). All 
theſe movements, called by the name of or- 
gans and viſcera, are carried on, or maintained 
in their actions, by a circular endleſs chain, of 
elaſtic or globular and albuminous juices, gra- 
dually drawn out to a finer texture and conſi- 
ſtence, conformable to the exility of the veſſcls 
themſelves, which they pervade (lect. IV. to 
lect. VIII.); which fluid chain requires per- 
petual alimentary recruits, to wind- up not on! 
the two main ſprings, but the whole tubular 
ſyſtem. Theſe alimentary recruits are firſt 
lacteal, then ſerous, then ſanguine, then lym- 
phatic of various kinds, and laſtly nervous; 
but all the way globular, albuminous, and 
ſweetiſh or inſipid, in their moſt healthy ſtate ; 
and made all from the ſame nutritive jelly, either 
vegetable or animal, farther digeſted or exte- 
nuated. 

2, The mineral powers of nature are em- 
ployed in the bones, teeth, and ultimate appo- 
ſitions of matter to the ſolids ; as the vege- 
table powers are employed, both in the hairs, 
nails, cuticle, conſiſtent and motive parts ($. J.), 
in the Productions and reproductions of the 
veſſels, and the cellular cobweb- like fabric of 
which the) y are formed (lect. VIII. and IX.); 
and the animal powers are employed in cauſing 

motions id the muſcular fibres, and giving ſen- 
fac ions to the intellectual mind, by impulſions 


of 


Cz) 


Anacepbaleoſis. 463 
of a nervous fluid, in a manner which the 
creator has thought fit to conceal from us: but 
then theſe powers are ſo linked one to another 
in us, that the former always pre- ſuppoſes the 
latter to be operating, to put or keep them in 
action. Theſe powers are aſſembled toger.1:r 
into many complex viſcera, and thoſe vilcera 
are again aſſembled into three organical ſyſtems; 
lodged each of them in a higher ttory or venter, 
according to their ſuperlative dignity, and as 
they are ſuſtained one by the other; and have 
been commonly calied, cit.er 

I. NATURAL organs; including thoſe that 
make and convey cither * (1.) the chyle, (2.) 
the urine, or (3.) the {02.053 and take up their 
reſidence in the three cell: or chambers of the 
avdomen, called ſupra-colie, u\fi bene. and 
pelvis. Among the fir it of { theſe, ſoine make the 
chyme or alimentary pu'p, w. hich beginning from 
the mouth and its furniture, are coinpicat in 
the upper or ſupra-colic chamber of the abdo- 
men (lect, XXI. to XXIX.); including the ſto- 
mach. liver, ſpleen, pancreas, and their appen- 
dages: others mix, emulge, protrude, lepa- 
rate, and convey the che or lacteal juice rom 
thence, ſeated in the middle or intra-colic 
chamber of the abdomen (lect. XXIX and 
XXX); and others collect and throw out the 
morbid and uſeleſs dregs or feccs, ti at remain 
from the emulſion (le&t XXX I.), and fo make 
the natural, (and with the gula, ſometimes the 
morbid) emunctery f the firſt poſſages, which 
are ſaid to make the firſt concoction or dige- 
ſtion. The organs that make, collect, and 

* i. e. Chylopoietic ; 2. Ouropoietic ; 3. Paiduprietic, 
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convey the urine, are alſo the proper emunctory 
of the ſecond paſſages or concoction for throwing 
out from the blood, all groſs and morbid fæces 
and ſuperfluities of the circulating humours (let. 
XXXII.); while thoſe, which make and convey 
our ſpecies into the world, we ſce are, either 
maſculine or feminine, diftering in each ſex 
(lect. XXXIII. to the end); but thoſe, and the 
uriniferous parts, we obſerve are either upon 
or within the loweſt chamber of the abdomen, 
which we call the pelvis. As theſe parts, with 
their contents and offices, are naturally the leaſt 
agreeable to the ſuperior organs of ſenſe; and 
as their appetites, when vitiated, are the I" 
liable to deprave both the animal and the in- 
tellect; they are, therefore, wiſely placed the 
fartheſt from the head and obſervation : but 
being thoſe without which all nature muſt fail, 
they are fixed by our creator, as the fundamen- 
tal or ground- {tory to ſuſtain the reſt, Above 
theſe reſide 
4. II. The ViTar organs, including thoſe 
which make, move, and diſtribute the blood, 
duly guarded each way by a light moveable 
cage or fence, called the Hhorax or middle- 
venter (lect. V. to XI.); and are ſo named, be- 
cauſe, ex di & alimente, they immediately 
ſuſtain and give action not only to themſelves, 
but to their ſubjected ſervants, and to their ſu- 
perior and capital maſters. Thus the heart, 
lungs, and blood-veſſels, as the ſeats of ſangui- 
fication, have various em:ncFories or outs lets; 
ſome merely excrementitious, as the kidneys, 
(kin, and lungs ; and others ſalutary, for clear- 
ing 
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ing the blood, but moſtly to return thither again, 
after exerting particular uſes ; ſuch as the ſaliva, 
mucus, bile, juices of the ſtomach and pancreas; 
to which add all of the lymphatic glandules, 
veſſels, and the cellular train, whether with or 
without fat; ſo that we may make a peculiar 
emunctory to theſe laſt, either (1.) uſeful, of 
ſerum, mucus, jelly, fat, oil or wax, for the 
cellular web and ſkins, external or internal; (2): 
recrementitious or perſpiratory ; ; or ( 3.) morbid as 
tranſudations, either through the external cu- 
ticle, or the internal epithelia (left. XIV.). This 
ſyſtem momentaneouſly ſuſtains and adminiſters 
matter for the imperial courts of ſenſe and intel- 
lect, that ſuperintend the whole, by the name of 
III. The ANIMAL organs, of the ence- 
phalon and its nervous productions; which, 
being of the laſt importance to the whole being, 
and of the moſt delicate tender fabric, (as well 
for reporting the various conditions of our little 
own, as of the greater external world, to the 
immaterial ſoul, as for returning again and exe- 
cuting her commands according]: y upon the 
body) are, therefore, lodged in a well defended 
caſtle of obſeryation, every way eahly move- 
able to inſpect over her dominions, which are 
ſuſtained, moved, and governed by above co 
capital bones and muſcles (lect. XIII.), [which 
being more the province of the ſurgeon then 
phyſician, are, therefore, the lefs regarded in 
theſe lectures] to execute her ſenſations, -appe- 
tites, and various motions, Whether voluntary, 
ſpontaneous or mixed (lect. XI. to XXII.). We 
have here, for an emunctory, the leaſt exhaling 
Vor. II. H h or 
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or evaporating veſſels, which open throughout 
the whole external and internal ſurfaces of the 
body and its ſeveral cavities; ſo as to be partly 
diſſipated, and in part refunded to the chyle and 
blood. Such a variety of organs are there in 
man, all labouring, at their reſpective works, 
alternately or ſimultancouſly with ſo much eaſe 
and filence, that the bearer hardly knows that 
he has them, until pleaſure or pain gives him 

a ſenſible admonition of his carthen compa- 
nions. 

6. What we have above advanced concern- 
ing the human organs and their actions, enable 
us to make the following deductions : (I. ) that 
LiFF is a perpetual circumrotation, ſegregation, 
and remixture of the various links or particles 
that compoſe a warm fluid, which we call 
blood, carried on betwixt two ſprings: viz. 
the heart or vital main ſpring (ue. 4, ſupra) and 
the enctephulon or animal ſpring, with the pro- 
ductions of veſſels and nerves from them both 
(n'. 5, ſupra), wound up or repleniſhed day 
by the natural or chylficative ſprings (ne. 3.). 
(2.) That HearTy is the aggregate ſum of all 
thole threefold powers and actions exerciſed al- 
ternately or ſimultancoully, with a dus deg ce 
of harmony or conſent one to another, within a 
certain latitude. (3.) That Disk As is any 
diſcord, exceſs or defect in the conſpiring ac- 
tions of the ſolids and fluids, above the ſaid 
latitude or balance of healthy ſo as to cauſe any 
remarkable deſtruction, pain, or uncaſineſs 
throughout the whole, or ſome one part of the 
animal machine. And contequently (4.) 
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DEATH 1s a total abolition or ceſſation, both 
of all thoſe actions, and of the facultics or 
powers from whence they ariſe; i. e. a ſtop or 
reſt to all the motions, and the powers gene- 
rating motions, in the animal engine. (F.) 
That ALIMENTS are all ſubſtances, repleat with 
an oily, infipid or ſweetiſh mucilage, eaſily 
convertible, by the actions of the body, into 
the alcaleſcent glue, which makes all our 
fluids and folids, whoſe daily waſte re- 
quires to be repaired by allinition. (6.) That 
a Mepicine, or a merb:;fic matter is any in- 
eſted ſubſtance, whole particles are not thus 
mutable, by the actions of the body, into the 
animal nature of its own fluids and ſolids; to 
both which, being repugnant or offenſive, the 
enemy is driven by their conjunct actions, out- 
ward from the heart, under the conduct of the 
nervous and arterial powers, with the excreted 
Juices of ſome emunctory, towards which the 
matter or medicine 1s ſaid to tend, operate, and 
receive a title. (7.) That a Poison is any 
medicine, morbific matter, or cher ſubſtance, 
which, being both immutable by the powers of 
the body into its own animal nature, and alſo 
deſtructive or invincible to its expulſive forces, 
remains within the body, whoſe organiſm it 
ſooner or later deſtroys or kills. But cuſtom 
has applied the name chiefly to the ſtronger 
kinds only of theſe, which kill either in a very 
{mall quantity, or in a very ſhort time.---Four 
of the preceding conſiderations, difeaſe, death, 
medicines, and poiſons call us from the phy- 
ſiological or natural ſtate of man, to that which 
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is pœnal to him for diſobedience to his creator, 
of which theſe articles are the proper objects, 
under the title of NosoLocy ; into which we 
have here made an entry, by the moſt frequent 
and univerſal diſtempers; upon the reſt of 
which, we may pothbly give another volume, 

when time and conveniency may be more 


ſuitable. 
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